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Ox eompletion of this second volarne of the JooEXAn of the Asiatic 
Society, the Editor feels it to be clue to hb subscribers, as well as to 
ii nisei f, to lay before them as briedy as possible, the resalts of the ar- 
rangements which he contemplated carrying into effect at the conclasion 
of the last Yoliimei — more especially as a somewhat erroneons estimate 
of the cost and ciredation of the Joosnal fonnd admission into a late 
notice of the Iiiclian Periodical Press, drawn up by the Editor of one 
t the morning papers. The Jocexal is not published, as there 
tated, by the Asiatic Society, but solely at the cost and responsibility 
!■ the Secretary, who was Editor of it before he enjoyed the honour of 
elect loii to that office* Since there neYer has been the least view to 
irofits either in the Gi^eaninos or in the present work, there can be m 
Ibjer** whatever in eoncealiiig any information respecting its publica- 
;ticm j and it may be useful hereafter to Snd on record a note of the ex- 
peaces of printing, and the difficulties against which a Journal exclu- 
sivcfly scientific has had to contend, as Avell as the advantages'*whki^^ 
has enjityed, in India at the present time* The following particulars 
have therefore been extracted from the accounts of the two years now 
temiinateiL 

The amouat of subscriptions to the Jooehaii. at one rupee per number, 
y including two extra numbers, in 1832, was • * * * * , . * Es* 5148 8 
fc From this, deducting 20 per cent* commission paid tc , 

4 Messrs* Thacker and Co, for circulating it, * t * * * . ,>v ' 1028 II 



The result of the first %^eaT exliiblts a siiSieieiit accoriance betm^e^ 
oatbiy and return. Of the anioimt subscribed howei."ei% only Es, 378 
1 3 hare been collected up to the present time, so that In fact tliei 
was a deficit of Es, 392 2. * t 

The alterations which the Editor proposed and completed for tl 1 
second year were : — ^ 

1 , The s&ring of nearly half of the commission paid for the mci t 
circulation of the work Iwithoiit responsibility), by undertakiog tha < 
duty With the aid of Ms establishment as Secretary of the Asiatic So ; 
ciety; 

2. As a return for this faTor, he proposed circulating the Journal 
gratis to such of the paying members as shunld express a desire ’ 
'.takC'it in.' 

The effect of iMs scheme has been as follows : ^ | 

Fifty members of the Society have amikd themselves of the privl-l 
lege, which hm made a dednctlou to the same amount frc/tflMillie j 
moBlhly receipts* The number of copies circulated* indudiiig those 
sent to subscribers and societies in Europe, is about 450. 

The number of paying subscribers on the list, is 320* which at 1 E, 
per. . month, ,, (including one .extra., number of .Buchanan,) wmiild..give..,'. 
ils. 44H0.. S 

The expenses of printing 500 copies, of 670 pages, j 

at 4^5 per page, may be stated at ........ Ms. 2|89f3 | 

' 1 44 pages of Buchanan, at 4-8 per page, . . .... . . 64B ^ ' ' * 

Covers, table rvork, &c. charged extra, ^ 250 

40 pages of Appendix,, at 5 Rs*. 200 

28 plates (18 lithographs, id engravings*!, .... 48CI 

Establislrment for circulation, ...... .......... 600 

5,06| 

Leaving a loss on the year of Is* 58S, or nearly as ttnich |s the siibH 
scriptioiis .of 'the. members exempted from paying. , . ^ 

But it must be mentioiaed, and mentioned witha degree of diiappomt-' 
meat which m Mmosl disheartening, that of the< fiattcriag list of' sub- 


♦ For tii«t IhS' cost of mi paper only is cliargcd. 
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ribers above given. 70 have not paid any part of the year’s snhscnp- 
m. and as many more are still in arrears; so that a balance of 
=. lS-2i -8 still remains to be collected. Tire actual state of the concern 
therefore by no means so favorable as could be wished, for it leaves 


pal ditSeulty lies in the Uistance. a..u ...rr _ _ 

' remittance.— ilanv subscribers are not aware, that letters containing 
noudees for the amount may be transmitted post free to the Editor. 


) W'HICJW SiW 1 w . 

,ras..t.. on condition of the publication of the late Dr. Buchanan s ' 
,latirtical Reports. Under the impression (justly formed) of a corres- ^ ^ 

increase of circnlution, conscfiuent upon this liberal boon, it was ^ ' 

lilverl nut tn iucurp-natc these records in detached notices in the « 

I s ,1. nor 10 duniuidi from lU original matter*, but to publish them _ 

r'.a “■ ' 

35C wo., ^ » r" P-S' *'“■ 

An, U ■>' nd 

on .ho »!.«<."»■ I 

3(K) to 500 copies, ■ ' 

Total, Rs.' 1818 . 

This expenee has been incumd therefore on account of Government, | 

in return for the postage saved, not to the work, but to the sub- | 

ICL of the JonaKAU. On the completion of the first volume . . 
Tbuchakan. a second extra volume of an official natufe on the 
Monetary Svatem was commenced, of which 50 pages have been printed : 
,.ith 3 plates, being in an expence of more than 300 rupees mt 

, 1 i- ,i« „l,nve estimate. The Government meantime placed the 

included in the in the Editor’s hands, with an intima- 

r“ nf.tr, , 

1 . OrlgWlySapsgssoalywemglw^f.^^^ 
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tke Ewtoe especially after bav,»g 

of free postage should cease job ^ 

Tjeen honored, on an ^ ° Madras presidency, in additHm 

extension of the same pnvi ego f Bomhav and Ceylon, 

to that formerly bestowed by the Governors of B . 

TO JAMBS PRINSEP, Bsa. 

, l>e t. Editor of tUeJouraai of the A.m« 
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■ have been obviously need- 
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less to make atw remark. Governmout of the country 

hitherto conferred upon the wo^ hy 

had not been altogether nnsapP m Statiaties. which forms a 
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eoiints liave lieeii inserted ; catalogues of woods, medicmal plants and 
drugs ; experiments on materials, wood, iron, cement.; — Statistical 
reports ; — descri|itioBs of newlj explored countries and people : — -in fact, 
it would be difficult to open a number of tbe Journal without finding 
some infurination which must posse.ss talue in the eyes of a govern- 
I ment. Contributions of a more exclusively scientific nature have, In 
ithe mean time, continued to multiply, and the objects pointed out as 
desiderata at home in the geography, meteorology^ geology, and 
natural history of this country, are in the coarse of rapid .and syste- 
matic elucidation. So nunieroiis for instance have been the registers 
of the weather offered for publication, that space could only be found 
for abstracts of many. There has hardly been time for the collection 
of materials regarding the tides of the Indian coasts, suggested in the 
Eev. Professor Wheweli/s circular, (inserted in page 151,) but the 
attention of those wiio iaive opportunities of eliciting the information 
rec|uired, is again solicited to this object. 

As It proof of the benefit conferred on sda^ice by the free and extensive 
circuktiuii of a periodical devoted to such objects, the Editor feels pride 
in alluding to the ardour which his plates of ancient coins have in- 
spired in iniiny active collectors, and above all to the reward bestowed 
oil himself by the munificence of Cleiieral Yekxura, the most successful 
pursiicr' of iuitic|iianaii research in the Panjab, wdio has- presented' to' 
him ail the coins and relics discovered; on opening the celebrated 
Tope yf Mariikyala. They are now cm their, way to Calcutta. , 

That extracts and analyses of European science have not been more 
iVecpieiit ibiisI be attributed once more to want ^ of space and want 
of leisure. The Editor would recommend all who seek for knowiedga 
of the progress of science m Europe to procure a copy of the Reports of. 
the British Association fur 1832, in which they will find every teaach' ' 
discussed by the' philasop her best able to 'give it Blastration. ^ ^ To, at- ' 

1 trmpt to shorten thone admirable essays would' be matilation rathej^ : 
' than abridgment ; yet unfortunately ^ most^of them are too ;)[o»ng: for the 
‘ Rgi^s of a monthly journal-'".' X'f 
■ the subject of orthography of the 

«iake onci coaceasitm,' for which be 
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tiill denoimce liim as an apostate to the svstem of their leader. Every 
comraiinication, with hardly any exception, which come? for pablicutioa, 
adopts the Gilehristian mode of spelling, or that niodificaiicni of It which 
has been fjnierei to be used in all Goternnient records^ sarve}'?^ &c. 
An attempt has been made hitherto to conform the whole to Sir 
‘William Jones’ method, but necessarily there have been eontinuul 
omissions, and the contribotors in most cases express themselves hut 
ill pleased to see their words transformed into shapes but ill accordant 
with ordinary Engfkk pronunciation. The Editor lias tlierefore rc?,* 
solved to adopt the middle coarse followed in HxIMIlton’s Hindustan, ' 
namely, to print all Indian names and words in the ordinary roman type 
as they are usisally written and pronoaiiceci, and to place in italics all 
such native terms auu proper names, as are corrected, and spelt accord* 
iiig to the classical standard of Sir William Jokes r.ln many cases tlie 
latter may be inserted la brackets after the ordinary word. ■ ■ 

Where contributors have oceaHioii to ilhistrafe ilieir papers hy 
plates, it will be a great convenience to the Eorroii to have the Cirigi- 
nal drawings pre|iarecl of the same cHaiensions as tlte printed page 
of letter press, to save the trouble and expeuce of reiliictiig ilicm. 

The not allude in this place to the severe hm he has* 

^gjl^famed in the death of some of the most able and etmsla!it suppor- 
ters of his w'ork, and the departure to Europe of others in tliC course of 
the past year; since he hopes that a niore %vorthy duiiUK.l will he ftiimcl 
for the record of their meritorious hibcmrs for the eaiise of Scieuee in 
India* in the Proceedings of the Asiatic Society, to which llivir names 
belong, and in which their reputation must ever be cherished with fond 
remembrance. 

, 1st JuMuarg, 1884. r 
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Page 37 Kne 35 for ‘ CoL Swiney,’ read * Dr.- Swiaey? 

— ^ 57 — 23 /or * Bu-stom,’ * Btt-ston-,* 

60 — 18 for^ grain,’ read ^ gram.* . 

- — • 70 29-30 /or "* in 17 lionrs 65 minutes/ read * In the vear 1755,^ 

71 — 23 /or ' (5.1)’ rood ‘ (6.1)* 

— — 28 for *■ (6. ax.)’ read * (ax, 6,1)’ 

. ^ 29 /or ^ 5.1’ read * (6.1).’ 

— 72 — 34 for * the circle/ read * u circle/ 

;3g( afier * G:A^ imeri (Fig, 3.)’-, 

73 — ^21 for ^ and also touches/ read * and A D also touches/ 

, — « 74 12 after ^ A B insert * (¥ig» 4:,y 

^ 26 c/7er * A B C/ insert ^ (Fig. 5.)’ 

273 " 3 6 ^ Lushington/' read * G» T* LiisMagton/’ 

268 ■— — for * BC/ read * BO-/ 

_ for ^ BE i BC/ read * BE--i BC/ 

1-5' ■ /or--* to/ -read- *■ therefore/-: 

— *—24 /or * others/ read * other/,' 

— — 29 /or * farther from/ read * towards/ 

**“ — - 269 — 2 /or * valued/ read * salient/ 

/or ‘ I (ABI-f- 18,)’ read * I JABI4-1 80^)/ 

— — 7 for * Cardwide/ read ' cardioide/ 

— — 270 , under the word Fahrenheit, insert the follomng figures omitted by mistake' 

6330.2 466 381.2 362.2 356.8 384.8 365-8 452,2.381.2 
— 272, in the mean height of the Barometer at 4 f, M./or * .545,’ read * .513/ 

— 306 line 16 after ‘ Iskardo,’ insert [Skardo, see mention of this place made by 
M. Csoma de Koros in vol, i, p. 125*3* 

/or * craigs/ read ^ crags.’ . ■ , , 

after * '-Indus/ insert , '*-T|ie date PIZJ- or il"7 of -the-:8era -of- the 'Seleu-: ' 
cid?e, shews this to be a coin of Antiochus the Third : the 
emblem of a ship was common to Tyre and Sidon, and other sea- 
port towns*’ [See Calmet’s Dictionary of the Bible, voL iii.l 
for * antiquity,’ read ‘ antiquities/ 
after * Abhimaxta’ insert * comma/ 

■for * 92'M74/ read *'9’ 2’^ m-/:''- 

for * 118.7/ read—* F 18^' ,7’ and/or * V S*'.4’ read—* 1^8'', 4/ 
for 224.5/ read * 4*2* 24'^ 5’ and/or * 0 42.7’ read * -f-0.42, 7/ 


' -334' 
' 314- 


315 

316 
319 


10 

5 


6 

17 

5 

9 

10 


354 note 15 for * scarcely or ever/ -read-* seidom/ 


366 note - 


* alternate 1 1 and 3 2 


for * alternate 10 and 11 syliables/ read 
syllables.* ----- 
for * 31 ^ 1 * read * aflfl*' 

after * Kaena/ insert * (T. riVa-ra-eXan), and dele the same word 
in the 29th line. 

for. * Qm§-'hjo§f'^. read, - ■ . 

for * stupenduous/ read * stupendous.’ 

for * (vague) U 0 &c.’ read * 11 10 + 28 =3; H 38’ by Mr. W. 
Ew*er*s Chronometer. 

24, 32. for * olefint/ read * olefient/ ■ 

26 for * heat by/ read * heat due to.’ 

7 for * operating/ read * operated.*' 

Also sup|oly brackets to inclose the following paragraphs ?' 

Beginning with page 446, line 6, and ending page 448, line 28. 

Ditto ditto page 449, line S, ditto ditto page 449, Hue 34. 

' 01 fay '* liif'ftrtmsit * re/ttl * Ijiffiftinjat/ 


358 
‘ 390 

• 392 

• 418 

• 438 

• 449 
466 


20 

27 

7 

18 

24 


472 line 21 for ^ lucertina/ read * lacertiha/ 

*■ 36 far * extent of coast/ read * extent of land frontier to the East, 
JCorth, and West of the British Possessions in India/ ' 

* 18 /or * thus weighed, the/ read * thus the.* 

- 12 iek lifts. ' ' 

" 17 Jar * lime and stone/ read * limestone.’ 

- 7 for * Ludiya/ read * Sailiya.* ' ■ ' ' 

- 3$ qfter * building/ insert (fe plate xix). ' 

- last qfler * the fossE shell/ insert * (See plate xx)/ 
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492 
205 
■ 263 
309 
549 
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The sheets of Bueliaiian's Statistics are to he seiKirated fnmi the tiiontlily 
numbers, a»d (being now ebmplete) to be boiind as a seiiarato volume. 
Tlie sheets of Appendix headed Indian Srsteiii” are uls^o to be 

separated, and reserved to form part of a, future ^'ohime. 

The .Plates jmj either. be. bound up. at tlie end of t.iMi. vcilinMo, .or plaijed 
in the following order : 

Plate L Greek Coins, Pi V, to' face page. — 

IL Persian Coins, PL VI, 

II L Tibetan Text, — 

. ;.IV. B.r; Richardsoo’^s Eoute fmiii Ara to Kerwiat, 

■V. ■ Trisection of a.n 

. ' '.Sketch, of Delhi Canals, to be caneelleiL J . - 
: ' A'l.. '. Sketch -of Belhi 
.. .'¥.11, PI\'pansio.n of 
VIIL Compensatimi Barometer, 

3X. Turpentine Still, 

X. Rustic Bridge, — 

XL Bactrian Goins, FL VI L 
XI L Delhi Water Mill, 


XIIL Geological Section through Ifyilerabad, 
XI IL (bis) Section of the' Calcutta Alluviuiri, 
XIV* Bactrian Coins, PL VJIL*. 

XV. Trisection Instrument, «.*«. 

XVL Iron Suspension Bridge, **. 
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L — Coutimation of the Route of Lieutenant A, Burnes and Dr, Gerard^ 
from Fhhdwar to Bokhara. 

[The same genilemari who fav^oared iis with the sketch of the route of these iraveliers 
to Peshawar (vol. 1. i 45) had prepared a continuation of his account, derived from 
the private letters of Dr. Gerard, for insertion in the present number. While 
printing it, however, we were, through the kindiiess of Captain A. Gerard, pul k 
possession of copies of his brother’s more recent letters to himself: we liave availed 
ourselves of both ; inerel)-^ amnghig the extracts in the order of the places visited ; 
and %ve beg to olfer our ackiiowledgraents to both of oar contributors for their 
permission to give publicity to private correspondence^ "in the absence of any 
direct communication to ourselves, relative to a journey which excites so much 
interest— B d.] 

Th,b travellers reacted Peshawar abomt tbe 15 tii March, Kabdl oe 
the 1st May, Khulm, on the 30th May, and Balkh, before the lOtii of 
June. They appear to have made twenty-six m, arches to the latter 
place, and to have traversed a space of about f ve- hundred miles. They 
were induced to stop about 6i days ^ the principal cities on their way ■: 
of which »34 were spent at P^shdwar, 17 at Kabiih'and 10 at Khulm. 

** The trip from Peshawar to Kabul, was very harassing, and tome, ill of 
fever, superlatively so. The country is naturally difficult, and our mer- 
ciless guide drove us about regardless of heat and cold; rain, and shelter. 
Our stay in Kabdi was too short to recover such an exertion, and I left that 
phme in the same state of health' as 1 arrived. Dost Mohammed Khan's 
treatment of u& was highly satisfactory, and more than we durst have ' 
rdieci upon, considering the position he occupies. We had none of the 
assiduous attentions and caresses of Ms brother at .P^shiwar r Ms charac* 
ter - does- act admit of familiarity, while Ms' situation equaliy forbidsit f 
but, his civditi-es were of the fct estimation KabM ia lising.' mlo ' 
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pc>werimc!eTliisrepublican:spirit ofgoveni!nc!it,andI slioiild say is destin- 
ed to an importanee in spite of itseli'j for in every vlsw it is tlie key to 
India. It is astonishing how mndi the CGiiiitiy is by the over- 

throw of the ro 5 *al dpiast}- ; and with respect to the reigns of the 
Timur family, the change .'in the condition of for the better is 

not more wonderful than it is natural. In Shall Slrv’juh’s io'ughty career, 
there was little security in all we most rahie and robbcric ^ rirl idt iib-lietl 
disgraced the precincts 'of his court. Dost I^Iuliumnutrs citizeii-liki'diurai- 
nor and resolute simplicity have suited thepeopk^Vuiidtia-tiincliug; he bns 
tried tlis effect of a new system, and the experiment bus sueeewied. 

My fellow traveller pursues a very good plan for auy political oliject, 
by keeping up coiTespoiulence with every one who has treated him with 
civility ; partieulurly with our friends in Kabul and Ihlshawar. We riMij 
soon have to ask Bultan Mulranimcd for a supply ofccKils to navigate the 
Indus ; mines have been iliscovered ; and they ought to he worked upon 
seieiititic principles. i\Ioorcroft searched in vain for seams, hut no dcrabt; 
the people took up the hint. The specimens which were brought to us 
indicate the variety to be what is termed anthracite, or slate coal, and con- 
secjiiently as fuel is very meagre ; but this may be the exterior crust or 
shell, and when penetrated, a richer material may be discovered. We saw 
it in thin plates, of a cDBcave-coBvexfonn ; the fracture was grey, but with- 
out any lustre, and it soiled paper ; at first I took it for graphite or plum - 
bago; and I siial! not be'^- Hm*|)'ris6cbif that mineral is contigiioiis. it burnt 
by the fiame of a candle, and gave out a dense gas. We should have sent a 
specimen to Calcutta, 'had an opportunity offered. The mine is in the dis- 
trict of .Kohat, m the plain-ward hills, and therefore most coBveniciitly si- 
tuated at the navigable' extremity of the Indus, I hear there are mines in 
Cueh, which thus sets the question of physical capabilities at rest, and sup- 
plies the only remaining desideratum. Sultan Mohammed Eh, an would be 
delighted at the proposal of working the coal seams, for reeiprocfil ad- 
vantages must flow from such a medium. There are also sulphur scams in 
Kohat';and adjacent, even conterminous with that estate, is the fertile 
country of the Wazlris, famed, I believe, for a superior breed of horses, 
and report says, rich in indications of auriferous and other precious ores. 
Moorcroft paid a visit to that district, and I suspect that he was aware of 
its mineral deposits. The whole of Afghanistan teems with tiie germs 
of metallic treasures, but it may be long ere we become better acquaint- 
ed With those hidden stores, I was disappeunted k not discovering anv 
traces of shells or fossils on the route to Kabul, but we durst scarcely 
look around us. I was too ill besides, and our journey was too precipitate 
for any useful purpose. 
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We entered Kabul after a fatiguing Joiimey at four o'clock, having 
been 24 hours from the last encampment, and with the exception of a 
short slumber our guide imwillingly allowed us at midnight, and my 
doze upon the raisin bags of a small grocer's dukan by the road side, 
where my horse made his repast while I reposed, I may say, I was in 
a high state of corporal suffering during that long period, with a fever 
raging in my blood, and a fiery heat in my face, which haslatterly burn- 
ed to parchment. I need not describe Kabul to you, who have travelled 
over the same ground, andl should certainly fail in my attempts, having 
seen but little of the place. One is not disappointed in the display, after 
the unifornih' arid aspect of the surrounding country ; but it is in this 
contrast, rather than in any peculiar scenery, that we are delighted with 
the .spot. Frail mud liouses, -wliich seem only to be renewed by the 
accessions of patch-work, form a penurious threshold to a great entre- 
pot of commerce ; hut when the bazar opens, one is amply gratified by 
a scene, which for luxury and real comfort, activity of business, 
variety of objects, and foreign physiognomy, has no living model in 
India. The fruits wliich we had seen out of season at Peshawar loaded 
every shop ; the masses of snow for sale, threw out refreshing chill, and 
sparkled by the sun’s beat : the many strange faces and strange figures, 
each speaking in the dialect of his nation, made up a confusion more 
confounded than that of any Babel, but with this difference, that here 
the mass of human beings w'ere intelligible to each other, and the w’ork 
of communication and commerce went on. The covered part of the 
bazar, which is entered by lofty portals, dazzled my sight, even quite 
as much as the snow of the Himalayan peaks, when refiected against 
the setting sun. In these stately corridors, the shops rise in benches 
above each other, the various articles with their buyers and sellers, regu- 
larly arranged in tiers, represent so many living strata. The effect of 
the whole was highly imposing, and I feel at a loss adequately to 
describe the scene preseidecl to our eyes. 

** Our stay at Kabul furnished few objects of interest; the time passed 
rapidly, and my own ill health prevented me making any exer- 
tion. We were Nawafo Jabar Khans guests, and though our quar- 
ters occupied one side of a square wiiich was a rendezvous for courtiers, 
we were infinitely more at liberty than at Feshdwar, and even quiet 
till we were roused up by Mr. Woiff, who aipused us greatly by his various 
adventures. As long as he staid at Kabul, we were in a perpetual stir ; 
the house was filled with Jews. • - , 

The climate of Kabul was considerably colder than I was prepared 
for, when the barometer anno’unced an elevation of:60CM} feet,; • 'The 
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morning temperature Taried , between 43® and 47®y and 66 degrees was 
commonly tlie maximnm of tbe day; wMle, in the house, 61 ® and 
63*^ were the extremes; and this temperature was daring the first 
half of the month of May* Tins state of the atmosphere b far 
below that of Simla,, but - as there are no periodical rains, the sum- 
mer heat increases till -Angnst ; and, notwithstanding that, Ba].}e.r 
talks of sleeping throughout the year with a .* in the dogdays, 
the air is warm enough to make the tops of the lioiisas a cmnfrjrtfible 
place of rest. Kabul, like Kami war, is indebted for its fine climate 
and luxuriant gardens to the - aridity of its atmosphere, and tu irri* 
gation. The snowy range, that lies on the north-west, contains within 
its ramifications many thousand orchards, from which all file dried 
fruits that fll the bazars of India are supplied. The majestic rhubarb 
grows there wild, and 'its -succulent stem is one of the luxuries of ever? 
house ; it has a grateful ■aeklity. . Fresh snow fell frequently upon the 
neiglibouring iBountains, but none of the peaks ap|ieared to attain a 
greater height than 16,000 feet. The summits of the trae Hindu 
Kdsh w^ere visible on the north, like' heaps of pure snow. Macartnev is 
out at least 20 miles in bis latitude of Kabul, wliicli is too lowx KeiiiicFs 
position of it, and also of Kashmir and Kandahar, will be found most 
correct, Bumes took the elevation of the pole, and it is close 
upon The barometer showed a little above 24 inches, and water 

boiled at 202®. , 1 need not meiitiofi our treatment by Jabar KMn,-'.. 
whose character is so well known. Common words would not express 
the friendly attentions he heaped upon us. He is nmclx too good a 
man to be connected with the femily ■: ids whole pritle of distinction is 
in charitable actions, and a modest, but coiiident demeanour of' person. 
Of his brother. Dost Muhammed Khdn, we have every reason to speak 
with the greatest respect and satisfaclioii. Ha is diminutive In stature, 
with a common face, which you would pass a dozen times without re- 
mark, and fail to distinguish in a mob. He has no state; a single atten- 
dant follows him, who is 'generaly the best dressed of the two, and a 
stranger, fresh from an European or Indian court, would mistake one for 
the other. His habits correspond with his appe«irance, and every 
thing about . him partakes of the simplicity of character that raises 
Mm above the multitude. It is in conversation, when his countenance 
becomes brightened with 'intense animation, that the iidiid of the chief 
developes itself, and evinces his intellectual power with the 'happiest 
effect. ■ * 

** The Russian Church is held in Idgh estimation at Kabul, and the 
Kabulis meet with much attention from the subjects of the Autocrat, 
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while they are scarcely noticed beyond the Satlej ; these opposite re- 
ceptions of course leave strong impressions on the feelings of individuals. 
Dost Muhammed gave us six introductory letters (one to the king 
of Bokhara) ; and on the 1 Sth of May, we took leave of Kabul, under 
tlie protecting guarantee of a Nazir, a man of high connexions and repute, 
who however proved himself anything but agreeable. The opportunity 
was too favourable to require consideration, the man’s character was 
to be our passport, and as w^e anticipated difficulties in Mora d B^g’s 
territory, we thought ourselves fortunate ; although we afterwards re- 
pented. — Our ill-favored guide was proceeding to Russia, to recover the 
property ofliis brother, wdio died there. On this occasion. Dost Miiham- 
niecl Khan wTrote a letter to the Emperor 1 

The pafisage of the Hindu Kush presents no difficulties, and viewed 
in any way, shrinks to insignificance, compared with those portions of 
the snowy chain which you and I have seen. Even as a barrier to m 
invading army the difficulties are far from fonnidable by this route. 
The great pass, which is alone named Hindu Kiish, is even more acces- 
sible, though more lofty ; we would have taken that route, but for the 
dread of encountering Morad Beg. The pass is worth seeing, especially 
as we heard some strange stories about Sights of birds being so much 
baffied by the strong wind, that they no longer could fiy against it, and 
actualy took to walking for a change, when vast numbers were . killed 
by the natives. The emperor Baber mentions the same thing, and the 
fact would seem to argue great elevation. The Hindu Kdsh has nolonger 
the configuration of the Himalaya ; the steep clifis of hard compact rock, 
which eliaracterise tliat ridge, scarce appear here at all, and few of the 
peaks attain any remarkable altitude. ■ The most prominent point was 
Kohi Baba, and I do not believe it rises to 19,000 feet:* all the neigh- 
bouring heights appeared in bluff masses, resemblingthe contour of the 
mountains upon the Chinese frontier and the interior of Kanawar, which 
is evidently the effect of a different structure;' md as far as I could' 
judge from the nature of the road, wherever the bare rock was ex- 
posed, the elements of the whole range are of -the class of formations 
termed secondary ; and as we penetrated Into the country, the hills 
changed into slate, gravel, and even mud, which , last mixed with loam 
and calcareous rubble, all indurated by aifeemations of weather Into,, n 
niggediiardness, compose the formation of the Bwmmn Biits,'* or idofc 
which most people believe, md the natives them^ves represe|it>^ to be 
cut out of the solid rock. But to return to the Hindd'Kdsh we'rpde 
up to the pass, which is scared in height p-ihe snow lay 
deep upon the fiimamit, but was imt retMr^., before .the ardwt snib ' 
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tlie slopes were only speckled at timt limit. Tlie desccfnt was tpiagay 
aiid tedious, but there was not mueli of it, and viliHjrcs appeared at a 
generul level of 10,500 feet. The second pass was near]}" J iij H lO feat, tlii? 
adjoiBiiig' villages hampered by the profcted tiicir grey t iiirets 

through the uniform held of whiteness. The tuird pas:.- iiiaf.'ve.- -11)14:: 
by iiors-es*, and we descended by the hollow of a g*>rgc into i.i fk-ll tiiat 
drained oif the wEiters towards Kundiiz mid the Oxiis. Wsivn I he- 
held the opposite course of the streams, f began to ask, is this tii!' only 
range that separates Kliorasan from Turlastiin, and the \ alley uf tin; 
Oxus; and when soon after I found our level to lx? chu a/ dCifjii 

feet, I conceived that other and loftier ridges erra-ssed our rriute: but a 
few more days, and the iSth from Kabul, bruiurht us upuu tlir uf 
Tartary, for that name It; speeiiically apposite intlu* region of A-ia, ad- 
joining Bokhara and Sumarkhand. Afy uuder'laiitiing wa.^ iiuw enlight- 
ened, for ! laid hut vague and iil-detiiied idea'* uf the treogrnphitiii 
nature oftla> tract, but in one respect I was not wrong— I never 
there eoukl be any fat expanse, similar to the pkiiiis of India : and the 
fact is so, and could not have been otherwise ; and long after we hatl 
entered the open country, and erossed the Oxus, a range of snowy 
moimtains on our right-hand (our face being then towards Bokhara), 
confirmed my conjectures. A¥e were botli macli surprised at such a 
sight, particularly as it was of so transitory a nature as nearly to elude 
our comprehensian ; ,it was ■ almost sunset, and the outline, just lighted 
up, gleamed for a few minutes, and faded into a dim mass. The spec^ 
tack was Ml of grandeur, and loft us wondering ; for we never saw 
another trace of the range, or its desolate snows. 

** The map gives us %*ery imperfect notions, I should say none at all, ou 
the subject ; for the mountains, marked there as snow}’, could not have 
been in sight, and those that seem to indicate their position, are not 
only black, but occupy a very limited space. Now, heights bearing 
perennial snow, and far exceeding that marginal boundary, do not 
often start up abruptly in patches or isolated ridges from a flat ex- 
panse of plain ; as the routes to AAirkiiiid cross them free of snow at this 
season of the year, they may not be so elevated as they appear. When 
thus in the open plains of Turkistan, th,e thought (which had often 
amused us) recurred, is the Hindu Ku&li the true liiidt of the great 
snowy chain that forms the iiortherii frontier of British India ? As to the 
appear^mce on the map, the illustration is correct, as far as it goes ; but 
wenaturally,andiipQBCosm 0 goniegrounds, ask,— where is the liiiiMilayim 
ridge ? and where should it go to, but morth. It (uiifortuiialeiy for 

• I slwuld rather Ihink lay brother means iiaccessible oa koKicback, A* G* 
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geography) is unknown hy that name, and 'amidst the confusion of such. 
unnieaning designations as Hindii Kiisli, Caucasus, Siifed Koli (White 
Mountain), as if snowy mountains should be any other color : to' he sure, 
we have heard of red, to which the map adds blue mountains, white moun- 
tains, cloiidv mountains, and black mountains (see the map in the octavo 
edition of Elphiastone’s Kabul) ; besides Taghs and Tukhts, innumera- 
ble; and lastlv, Parapamisus, which is a ine sounding name, hut it 
unfortunately happens not to exist ; there are also Kara or black moun- 
tains, which are also salt. Is not all this too bad ?— In seeking for the 
continuity of the Himalaya, we must go north of Ladak, and the sources 
of the Oxiis, where a vast tract of lofty summits will be found to trend 
towards tlie skirts of Yarkund, and somewhere near the heads of the 
Oxus and Jaxartes, to define the slope of' the country to the north- 
west ; this will bring the high plateaux, north of the Indus, within 
more precise limits. All this tract, wMch is by no 'means very remote, 
is still unseen by the eye of civilised man. 

** Tlie Buts of Bamean represent a man and woman of colossal mag- 
nitude, carved in the cliff of the ridge that bounds the valley on the 
east. On a.pproaching them, I saw from the very look of the liills, that 
they could only be moulded in some soft calcareous substance ; yet a 
very intelligent man, aHaji Baba, who was with Moorcroft at the spot, 
insisted that the figures were in the solid rock, which would indeed 
have bean an anomaly, as the whole of the neighbouring hills and the 
deli itself is a diluvial, perhaps an aEmial, deposit of mud, clay, and 
conglomerate. I was certain in my opinion, and took abet of 100 groats 
to one, with the old Haji, that 'they wrere, mud, and so they proved 
to be. A pie.ee of a toe, or part of the nose of one, will decide their 
structure : it is not gypsum. Though it is rather a disappointment to find 
mud instead of granite, still these idols are very curious objects, both 
with regard to antiquity, and as memorials of an epoch, the history of 
wdiich eludes our research. Tlie written accounts. If they are not 
vitiated by mythoiogica! figures, assign their formation (creation) to 
the year 56 before the Christian era, which is far from extravagant, 
considering ' the nature of the records (Mahdhhdrat), which give that 
date ; but without attending to these, it is almost certain, that they existed 
before the time of Muhammed, and when the country was possessed by 
the kafirs under the dominion of Zohak, whose reigh'was antecedent to 
Christianity.— These august idols were mutilated both by Timdr the ^ 
Great and by Nadir Shah ; the fonner discharged^rrows, and the latter - 
fired shots at them. Some faint traditions of ^Alexander the Great are 
in the mouths of some of the inhabitants ; bat, there are so many Sii«- 
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dars tlsat it Is almost impossiMe to extricate tlie riglit one. We saw 
notbirig like Greek mscriptioiis, hut heard of many near ns. A ques- 
tion readily occurs — is the material of which the Idols are eon- 
stnicteci calculated: to '.'.resist the impression of himdreds of years, not 
to think of a period',, approaching to thousands ? Had I not myself 
been fully aware 'of the- preserratire nature of the diniate in the Trans- 
illTiialayaii regions^ and seen antiquity represented in iiiiitl w'llls, hooks 
and other works, which we consider perishable, I sliouhl b.ru? been 
staggered at the idea of the Bammn idols’ claim to so remote an origin. 
The aridity of the atmosphere here is pretty similar to tliat of upper 
Kaiiawar and Tibet, where a thing neither rots or deeomp<isi*ft, ])at fails to 
dust in long ages; and the substance of the figures of that kind which 
becomes indurated by exposure to the air, and like the luiul upon the 
roofs of the houses, acquires the hardness of the siirrtHindiiig kaiikar. 
Near this we passed a ruined fort, said to hare been built in the clays of 
Zohdk ; the slender walls of unburnt brick -were perched upon cliils, wduch 
time had rendered inaccessible. Close to the Bdts are the remains ef 
a mud castle, about which some curious traditions are related ; but I 
omit them, lest you might think me as credulous as the people who re- 
lated them. 

Without thinklBg of the idols, over which superstition and im- 
detennined antiquity haw bestowed a false character, there never 
was a spot better appropriated for fabling the extravagancies of na- 
ture, or raising ideas of bkdts and spectres. As to the kafirs, 
their domiciles yet remain : desolation is not the word for this place, 
the surface of the hills is actually dead ; no vegetable trace is to be 
seen, all is parched up, and as it were baked white, and scorkted 
by the sun’s rays ; such is the horrid aspect of this part of the mmtry, 
to wliieii the eaves of the k&firs have added a savage iinpres.don* 
Tliese are still inhabited, but their first possessors have long since dis- 
appeared ; the sides of the mountains are full of excavations, presenting 
to the approaching traveller some thing like a honey comb ; whole 
families occupy these recesses, living in smoke and darkness, of which 
they seem to form a part, in their black figures. — One of the idols is 
actually tenanted, and high upon the acclivity are seen isolated riitchcs 
and Mack heads peeping forth. At night, the moving lights iiikI yells of 
unseen people have a singularly wild effect, and one dwells in the con- 
'templation of the scene, till, it actually appears one of an infernal kmi, 
fit oidy for such companions as bhiits and d^^mons, Burnefi took 
sketches of the whole. 
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«A Persian of our party, wlio had been nt Moscow, had 'draw* 
m^‘S of the idols, which he affirmed were ah object of enqniiy in that 
country, and that he had made them at the request of the Russians ; and 
when they send to Bokhara for coins and other antiquities, there is 
nothing surprising in their extending research to Bamean. The figures 
appear to my eyes more like designs of Bhdha than any other ; their 
physiognomy at least resembles that of images I haye seen in Kanawar 
and Tibet. They are mentioned in several old books, and it is strange 
that any mystery should prevail about the age or events of which 
they are symbolical. We can however now assign them their true site 
and position in Hindu Kush, which were to us even at K4b'ul ex* 
treinely vague, and to people in India, utterly incomprehensible. 
Bamean has its site upon the northern declivity of Hindd Kush, 
and within its lofty ramifications, in a dell or valley, which throws 
its waters into a tributary of the Oxus, that passes through Kdnddz. 
Tlie map places it south of the snowy ridge. — It forms the extremity of 
the Kabul dominions, and is elevated a little above 8000 feet. The 
climate was rade and disagreeably cold on the 20th of ^lay, and the 
grain crops were only sowdng. An idea has prevailed that Bamean is 
a pass in the Hindu Kiish, or in a more southeraly ridge ; hut it is 
quite across the chain, although environed by snowy heights. On the 
north, at the head of the dell, the mountains are depressed to a hollow, 
or pass between 10,000 and 11,000 feet, and beyond that the country 
subsides in undulations to the Oxus. 

Hitherto we had adopted no particular precautions to maintain our 
disguise, except evading the gaze of people, passing either unobserved, 
or as Armenians j but on entering' Morad Beg's territory, wc roiled our 
heads within our turbans, and this saved our faces from the scorching 

sunshine. 

At Bwap or Poab, where Mr. Wolff was robbed, we apprehended 
danger, and provided an escort from a neighbouring brigand chief. In 
the hollow of a pass, we met a kafila of very fine horses : they were all 
fisfe, and quite unaware of their escape, as afterwards appeared. We 
had no idea of mj alarm, but as we were descending the slope 
of the pass, a body of robbers appeared-—they' had lost their aim 
in the horses, and were now coming up to a couple of camels, the last 
remains of the — I was behind, as usual, and although 

I mm, I could not understand the manoeuvres- of our party, and kept 
IlngariBg on till met by one of our servants, seat back to bid, me 
gallop my horse. The robbers ware very fair and emiii, m I thought, 
suspecting who we were ; they sent one of thor' party to commimieafe 
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with iis* who OB oiir side was met by a yoimg lad, the leader of oiir 
and son of a nelglibouring chief, who in his turn becomes free- 
bociter, and to these Eiiitual interests in plaiider, and partly to our force, 
we owed our escape- The? immediately declared themselves, and 
tlieir clisappoiiiitnieiit in the horse kafila, intmiatiiig with a good deal of 
honesty, that they ought to have had a recompense in ms. Xotwifh- 
staiiding this result, omr Mfila-basM was veiy^ assickoiis in his exertions 
to send the baggage mules and foot-tra^’eHers out of the way. Tiie fate 
of the camels and their drivers was inevitable, the latter seemed to have 
lost all resolution, and between fear and hope they shrieked and stood stiih 
We were looking up from a dell, and eagerly watched for their escape; 
but had to "witness both them and the camels carried off, the former to 
be sold in the public markets of Bokhara. It is this ultiinatc o1}ject 
that makes the predatory "nmrk so odious and terrific, Higlnvay-rob- 
bery, like slave trade, when pursued systematically, lose.s many of its 
horrors, and much of its (not that! am at all countenaBcing 

either.) In fact, whenever acts become a custom of a country, self-interest 
deprives them of violence, and people club together for the sake of con- 
federate advantages, frame laws of honor, and pursue their profession 
upon principle, and the state itself shares in the benefits of system ; kasids, 
or letter-carriers are held sacred, the property of individuals is spared, 
and life is rarely lost. Many of the chieftains, such as MorM B4g, have 
a personal interest both in plundering kafilas, and in making slaves, and 
take turn month about with their feudatory vassals. Our Mends, the 
robbers, kept within our sight, moving slowly along the top of a ridge, 
and occasionally reminding us of our good fortune. We w^ere now 
fast descending towards the basin of the Oxus, though the country 
continued rugged, and now and then betrayed its altitude in hoary peaks. 
At last a mild wind from the north, and a haze in the horizon, announ- 
ced our proximity to the plains of Tartary. The few latter marches 
were rather irksome, on account of the disguise we thought it prudent to 
adopt : the instant we reached our ground we were covered over with a 
heap of clothes. One morning, we found ourselves in juxtaposition to 
the chief of the place, a man of disrepute and a deputy of Monid Bi\g's : 
he came to dine with our kafila-bashi. We were lying amongst the 
long grass, and stole away a few yards, where we reposed with confident 
security, and listened to his conversation. Here we had troubles of a 
different kind, scorpions which stung our servants, and a little farther on, 
snakes; the heat too was already considerable, although our elevation 
mm about the level of Subithu (4200 feet), and our latitude above ; 
but we were refreshed with a Ettie rain. However imcomfortaMc such 
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things may appear in a letter, in reality there was much amusement, 
and our most serious misfortunes (apprehensions I should say) excited 
an interest that was far from disagreeable ; even Morad B^g himself 
appeared to me a plausible enough sort of a savage. At midnight, on the 
29th of May,onrkafila-bashi waimedustobeoff: we scrambled awkwardly 
through a marsh, and the day broke while we were yet in the deep hollow 
of a torrent ; we hoped still to reach IQiulm (which was to terminate all 
our doubts of safety) before the bazars were crowded, and finally, soon 
after sunrise we emerged upon the plains of Turkistan ; the pass through 
the mountains was between mural precipices of tremendous grandeur; 
and I -was so much struck with the solitude of the spot, that I conceived 
we might evade observation in some of the recesses of the cliifs, and 
escape the sun’s rays at the same time, and resume our journey at night- 
fall towards Baikh. On opening upon the new world, the first objects, as 
usual, were mountains, at the base of which rolled the Oxus ; the river 
itself was not in the sight, but a regularly defined haze indicated its 
course, a phenomenon I had before remarked in the Satlej, and we 
ourselves had observed in the Indus, wliich arises from the difference of 
temperature between the stream and superincumbent stratum of air. W e 
regaled our eyes with the regions of Trans-oxiana.” The respectability 
of our party saved us any trouble at the custom-house. We were not 
searched, and pushed through the streets, staring every one in the face. 
We entered a caravanserai Ml of people, and lodged ourselves amongst tea 
merchants, and traders in Russian furs, and people of all nations and de- 
scriptions, as if nothing had happened ; and I am hot now going to waste 
time on the subject. Suffice it, that we found ourselves in the safe cus- 
tody of Morild Bdg, and after ten days rather anxious suspense, escaped 
from all apprehensions, and departed under his aid and protection !! How 
we extricated ourselves from a scene which was 'at one time tragic, at 
another comic ; contortion, trickery, and sordid interest on the part of the 
Nazir, to make the most of us; fear and folly on that of others; self* 
confidence and friendship in a few ; wonder, expectation, and the most 
stupid credulity in MorM Bdg himself, and altogether 'a drama in which 
the chief actors struggled for the loaves and fishes in our pockets ; poor 
MorM Bdg got nothing by his Oozbek simplicity, while we who sus- 
tained the whole scene were never thought of, except it was to produce 
more money. My part in the play was rather that 'of a spectator than 
of a performer, and might appear easy,; ,bnt I had taken' an early 
interest in the swamps of Runduz and arid ■sands of Taii]kan,'(as you 
will recollect,) the scenes of poor' Mooreroft*s misfortunes, and Mor4d 
Big himself became in my eyes' an object of attrition, by his 
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conduct on that occrasion; and however strange it may appear toothers, 
m I fancy it did lo Bumes, our iituation at Khulm ooly struck me in 
light of m% opportunity I should have of realizing former prospects, and 
the idea of meetitig the chief of Ivunduz, either as a tyrant or a friend, 
“ivas by far from the least cherished of my adventures; but I was cioomed 
to diHappoliitmeBt, and for some reason or other, my smihiirnt face, 
silvery k‘ard (which is now black enough), and ignoniiiec of Fer.riun, 
(though Turkf is the spoken language in Kfindiiz,) w'erc siipposetl by 
the catchers of the loaves and fishes to be unfavorable to fatr disgiiisi*; 
coiisequcntly I was left behind, and Burnes alone paid Mur.icIBeg n virit 
Sit his country seat. We had been suininoiiecl to his presciiti! tu give an 
account of ourselves, and to remove the sus])icions which nnrior liad 
attached to our character. Neither Buriies nor I aiiticdpated any per* 
aorial danger, but the chance of restraint, or at least incalcula'bk 
delay, and the certainty of a pecuniary sacrifu-t', ur sibr^oiate dc‘pri* 
vatioii of all our resources, had suficient sdarms to make both of us anxi- 
ous for the result. Bad as the repute of Moriil B% 'was, and too surely 
deserved, by his treatment of Moorcroft, I. could not resist the Idea that 
we should find Mm better than he was descrlMxi ; and though poverty 
and power together might plead an excuse for robbing us of our mcmej, 
Bordidness itself could not wholly destroy the common s}mipathies of our 
nature, and make him stare forth the naked savage. Tlie self- will of an 
arbitrary tyrant, enjoying a penurious chiefship, might induce him, to 
an act of extreme rigor; but self-interest would scarcely allow him to 
trespass the bounds of discretion, and insulate himsdf from the feelings 
of all around him. Bunies sueeessftilly appeared before Moracl Beg, as 
an Armenian watch-miiker from Lucknow, and it turned out, that the 
blackest person of our party would have answered equally well ; with 
the above simple reply, the despot of Kuiiddz and king of terrors 
was satished. Could, tMs !>e, amidst the game that was playing, the 
gold that was shining through us, promised bribes and open trickffry ? 
besides, Morad Sdg had heard of us at Pesliawar and Kabul approaching 
with £ve laklis of rupees, and the custom-house officers were kinking 
out for us ; yet ali this and much more happened, wid if tlierc 'wm no 
delasion, confirms the character of the Oozbeks as given by Elpliki- 
©tone, for unsuspecting candor and the most stupid eretluiily. Buraes 
passed a pleasant-enough time at Moiid B^g's country-seat, drinking tea 
mil day, and eating the Iwes, according to custom, after the inMwier of 
the ancients ; and having been presented by an kmomr}- investiture of 
»»e new clothes, he, returned to Khaim, a disfcaace of 70 iniks, wittioul 
difiwiuilfof , much better dreweii ihm when he left it.— Moorcroft# m 
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tlie very same place, in Ms iight from Morad B%, and for the safety 
of his life, made his remarkable journey to Talikan upon a single 
horse, with grain in his saddle bags ; the distance, as then stated in the 
Government Gazette, I SO miles, seems to be excessive* Previous to this 
final result of Morad B^g's curiosity, we thought of escaping to Maz^r; but 
we were watched, and this would have been a feat of senseless heroism# 
as we were liable to certain danger on the road from robbers. Morad 
B^g's courtesy and attentions to us as Armenians, in ox'dering an escort 
of 50 horsemen to see us beyond Ms frontier, did not allay our apprehen- 
sions for our liberty ; and as the scheme, as well as ourselves, were noto- 
rious throughout the caravanserai, we made every haste, and next morn- 
ing's dawn saw us on the way to Balkh. Our own people, scarce 
aware of our plans, had provided us but meagrely, for a ride of 30 miles 
uaiier a burning- sun, and I had neither clothes nor any thing else. We 
were now literally dying from ourselves, and the protection of a man 
whose very name we dreaded, and whose treatment of us is veiled in an 
obscurity, that leaves it doubtful, whether we at this present moment 
stand towards him in the relation of friends or enemies. Subsequent 
travellers may remove the uncertainty, wliich is of more consequence 
than appears to the eye, but in this respect our experience can prove to 
them no guide, 

The journey to ^lazar was rather trying, over a bare, baked sofi, 
without shade or water; the temperature of the air was 100®, and that of 
the sun's rays much greater ; niy face at least was completely burnt. Out 
escort left us at what appeared the most dreary point of the road, and 
it was actually the most dangerous ; our horses were wearied, and that 
which i rode stood still in a place where our kMa-bashI said it was 
imprudent even to look around us. We entered Mazar unknown and 
unsuspected, and it was perhaps fortunate, as the people are iatolemnt 
bigots and, disreputable in every way* Files of snow, and the most 
delicious apricots were in abundance* It was here that Moorcroft's 
property was »ized and plundered : we felt extremely anxious to ascer- 
tain if any |mpera or memorials still remained, and the fate of his books, 
which we heard were in the possession of the chief; but prudence con- 
strained us to pass over the scene in silence. 

We had here a contention with our guide, who enacted a scene m 
the occasion, paTtaking at mm of the pathetic and the furious.--*^ 
Bmraes was fortunately on horselMck, and '.had the whip hand in 
case of necessity— I mean; the advantage of escaping from an 
irritated Mahammedan, who had only !»' proclaim m infidels 
tevilers <rf the prophet, and there wiwld have been tragedy 
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Tliiis terminated onr intimacy and comescion witli the man, to whose 
care and protection we had heen consigned, by the brother of Dost 
Mohammed KMn, for om' safety to Bokhara; we never spoke again- 
The Syad, Mr. Conoliy*s friend, whom we met at Peshawar, and whose 
grateful feelings for the attention and liberality of the Governor General 
had interested him in our journey, to the extent of promising to protect 
and conduct us to Bokhara, we left at Kabul, ill, and otherwise too niuch 
engaged in liis own affairs, to assist us in any way. Thus deprived of 
the dependence we had in these people, and. without any introductory 
letter to the king of Bokhara, (the Nazir having lost or wilfully de» 
stroyed it,) we had to make the best of our way unassisted. 

On the road to Balkh, turned aside to see poor Trebeck's grave. 
Muhaminedan bigotry had yielded so far, as to pennit liis remains to be 
deposited within an enclosure or garden : a mulberry tree sheds its fruit 
over the spot. We had heard this young man spoken of every where 
with the highest eulogies,, and, it was a satisfaction to us to have visited 
hm lone sepulchre. We wished to leave some record of the spot, but 
although it is possible to get a slab-stone here for his and Moorcroft's 
graves, it is doubtful how such a memorial would be respected, unless 
we ourselves Imd witnessed its erection. 

On entering Balkh, we were met by two custom-house ofScers, jolly 
fellows, ' and one of them a Turkoman ; but from the nature of their 
employment, rather boisterous and abrupt ; they stopped our horstes, 
bade us dismount, and said we must be searched. A little sur|)rised, we 
kept our seats, 'and assured them- we ’were not merchants. ■ We must 
see what is in those saddle bags/’ said they. Barnes then dismounted, 
and the Turkoman began an examination of his person, passing his 
hand over his w^atch— what have we got here ? Ah ** Saat,” that is a 
useful article to travellers — ^very well, have you got notliing else, no tillas 
(gold coin), and before Burnes could reply, he with much good humour 
said. Come, come, you know as well as I do, that people cannot travel 
without money ; now, how many have you ? Twenty, said Burnes, offeriiig 
to untie them fromhis waist. Don’t trouble yo'urself ; there is no occasion, 
Your word is everything,! am satMed; and pointing to me, (I had not 
dismounted, and was thinking what to say,) what has your companion ? — ' 
the same. Thank you, replied the Tdrkoinaii, you are gentlemen* I wish 
every one was as ready in their answers, they would save themselves 
and me much unnecessary and awkward trouble. Your names, said 
he. •' Sikandar Arineitl and Gerard (with the French pronunciation). The 
tax upon our money was a tenth. Hindus pay atwcntietln and Muham- 
medans, a fortieth. We had no tillas except those tied about m ; but 
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tlie Turtoman said. Make yoarselves easy, I’ll" .'caU , upon you at the 
caravanserai. Such civil treatment, in .such a country and by monstrous 
Tiirkoniaiis, deserves to be mentioned.” , , 

We were now in the most ancient and renowned city in the world, 
and when we looked at the ruin and recalled to mind, the dynasty of 
Bactria, and in later ages the thrones, of , Jenghiz and Tymur, with the 
neighbouring scenes of Bokhara and Samarkhand, the present and the 
past, it gave os a lively idea of the countless revolutions which had 
rolled away. There was nothing here by which we could recognise 
these memorable epochs, and judging from-Ihe, .aspect of the few inha- 
bitants left, the spot seemed more suited to' the.- dead, than -as a place of 
abode for the living. The ruins, which are mostly of mud, are very ex- 
tensive; but they only mark the modern site of the city. Tlie insalubrity 
of Balkh is proverbial, and this calamity .may.-be- traced to the very 
effects of its former greatness. The eighteen beautihil aqueducts, by 
which it was irrigated, no longer guided by the art of the husbandman, 
have spread their waters over the face of the country, and transformed 
its fair landscape into a stagnant marsh. Here the -Nazir had another 
opportunity of resuming his tricks : in our difficulties with Morad B6g, 
we had intrusted him with our passports ; and forgot them at Mazar. 
He now pretended to have lost them, and wm were preparing to visit 
him vi et armis, when the intercessions of our Hajee restored them wfth« 
out more acting. From Balldi to the Osus is almost a desert ; camps 
of Turkomans occur in some places, and the sand hills are well clothed 
with hushes. The high road was considered unsafe, and we followed 
the downward course of the valley. At one spot only we required an 
escort of Turkomans, who are themselves the robbers, but find it more 
advantageous to compromise their habits by an easily earned recompense. 
They were the first of the race had seen, and their peculiarities 
struck us with surprise and interest. Their features, their dress, address 
and gay agility upon horseback, were all favorable; and, in fact every 
thing about them, but their modes of life and predatory customs, were 
respectable. On the 15th of June after traveling .twelve hours, the day 
dawned upon the shores of the Oxus, and at nine o’clock, we were encamped 
upon its inargin ; a point timt had so long l>een in prospect, and glim-* 
mered through so many vague and ill defined ideas of difficulty and peril, 
was BOW at our feet, and we were not satisfied til our feet were actualy 
in its cool waters ; and here we sat, slept, , and passed three entire 
days, with more ease than we dare expect upon the banks of the 
Ganges, for here we had neither alHgators- nor enemies of any kiad. 
to dread. ’ . , 
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The OxTis is a splendid river, here exhibiting an expanse and volume 
fully equal to our expectations,' or its appearance as given in the map; 
but I siiouM say of inferior magnitude compared with the vast extent 
of country of which it is. the drain, and where deserts and arid moan- 
tains occupy so large a portion. The Hindu Kush generates hut a 
scanty tribitte from its -snow, and hut few supplies are derived from the 
north ; the great body of the water coining from the soiitli«east and 
east, wdiere the intersections^ of the Himalaya define the course of the 
stireams to the Indus, "and hranching northward, give origia'tfi the' 
rivers which wash the Chinese frontier of Yarkund and Kasligiiar, the 
whole of which tract from' the limit of Kundar in one direction, and 
Bokhara itself in another, ■ is .a blank in geography. It is true the 
sources of the Oxus are pretty well- ascertained, and the travels of Meer 
Izzat Oolla have sketched the coiifigiirations of the country north-west 
of Ladafc ; but the height, extent, and nature of th? 'mcmiitaiiis which 
iritervene between Leh md Yarkund, and along the norlh-'west hnmehes 
of the Indus and Ilindd Kusli, are wholly liriknowm 

'The stream of the Oxus is muddy, like that of our Indian rivers ; but 
confined within marginal banks bearing a stiff vegetation, it has a more 
regular channel, and rolls with greater rapidity ; where we crossed it, the 
expanse of bed was divided by islands, and the current assumed various 
degrees of size and velocity, the largest with a rate exceeding three miles 
per hour and a depth of 20 feet As no rain falls in this country, the 
whole mass of water is liquified snow. It is impossible to form a com- 
parative estimate of the actual bulk, but it can scarcely equal the Indus 
at Attok. The ferries are ill supplied with boats, but the boats themselves 
are substantial fabrics, and are built more after the model of our sloops 
than any thing I have seen in India ; but the people have no idea of na- 
vigation ; their oars are of the rudest kind, only one or two in a boat, 
hut the chief impulse depends upon horses, which are fastened on eiicli 
side of the bow, and, by their exertions to swim, drag the boats across 
the cuiTents, I never heard of such a practice, and almost doubted it till 
we witnessed the spectacle. There are no fords downwards to its dcboiiche 
in the Aral, but in winter it freezes over in several places, sufficiently 
utrong to bear the transit of the kdfilas, which is singular in a parallel 
of ktitude under 40 degrees, and at a very Inconsiderable elevation. 

The bed of the river, where we crossed it, scarce attains the level of 
the Punjih rivers, intheJine of our route, as well mme can estimate by 
the boiling point of our thermometers, which are the only meaiis left us. 
Rrittsep, in alette to Bunowes, reminds us of tills resource (in the abaeaciej 
of barometers), to verify the levels of the Ami wd the Caspian ; but th» 


uni Dr. Gerard, from FdsMwur to BoMidra, 


method (at least with common thermometers, where the divisions -which 
are so small, answer to so large an eqnivalent): is : scarcely appreciable 
to the extent of 200 or 300 feet, wiiich those land-locked seas are sup- 
posed to he depressed below the surface of the ocean. In this dry cli- 
mate, the horary variations of the barometer -would amount to more 
than the above quantity, but we shall lose no opportunity of using every 
means to contlrai so curious a conjecture, if it is -not already settled. 
From the Oxiis to Bokhara is more or less a desert tract, and the surface 
of the soil undergoes every modification of barrenness, from the Mils just 
sprinkled with vegetation, to the hard-baked floor and dead sand heaps. 
The first four da}’s no villages but camps of Tiitkmans -were passed. 
The water was either sMt or saliferous, and owingtoourfolly in trusting 
to information which is in its nature imperfect, as the springs of potable 
iivater are as variable as tlie sand Mbs, we suffered excessively from thirst, 
the sun raged with a burning heat, and -we had no defence against it but our 
clothes. The wind of the desert dried"^ us like parchment, but the nights 
were cool, and often cold : this however did not take place till towards day 
break, and the few hours sleep 'we then got were deliciously refreshing, 
after heaving up and down upon a cameFs back all night. The face of the 
country was very uneven, almost hilly ; we at last came to waves of 
pure sand which were said to shift their position, like those in the 
African deserts, and we eagerly looked out for the moving heaps ; but all 


* Ie tlie jouruej* from Ibe Oxus to Bokhara, the mam difference between the 
wet bolb and the temperature of the air was upwards of 20% the extreme difference 
often 34*^ and 35% and the least 10** or 11% but in Calcutta during the same 
ixicmth (July) » is the mean difference, and 5 and 2® the niMiiiHim and 
minimum.” At’ Befiarcs, according to Prinsep, the difference between the wet and 
dry bulbs is sometimes 37® in the hot season. Bokhara seems to be drier in July 
than CakuUa is in January can July be. the driest month at Bokhara, whtm the 
cold season appears to he driest in other parts of the world If the cold weather is 
driest here in winter, the evaporation must be astonishing, which will account for 
the excessive degree of cold in so low a latitude as 

The evaporation from a cup can lie easily measured by a scale : I found it 
more than emre amoiinl to two inches, in 24 hours, the thermometer being from 
72^ to in the open air ; in the slmde, since entering Thrkistaa, the highest has 

been and the lowest hi®, which occurred in the desert. In so arid m atmos- 

phere you may suppow we do not complain of heat, although the thermometer 
Is everj-f day !I7® mi 9'8’rin the hmtsst, and the more one perspires here the cold$riOiae 
becomes. It Is owing to the liygromeirical state of the air, Ih&t we see Ice made #hen 
the thermometer » a%)ve 50% and by increasing the aridity. Ice, might be xaaiie 
at 70® { In fact a 'difference of 37® is nearly that in the driest months here, we ought 
therefore to expect ice with the thennometer at 80®. 'This great aridity will ac- 
count for the state of owr feelings, thefonaation oflce^ ' preservation of ai»l» dryi-uf. 
of froltejcold, tad mmj other plienomeaa/^' • 
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I could believe of sucb an occurrence, and wbicli I saw, wm tlie currents 
of loose sand raised from tbe' surface by tlie wind, or blown from one 
place to another, the heaps themselves being immovable en masse. At 
Karslii, which the map places Ml halfway, we were seized with fever, no 
doubt from the swamps of Balkh or the miasms of the Ox us. Barnes 
was first taken ill (some days previous), and here 1 and two of our party 
with a tea merchant followed, and as f dcjlaycd treating myself as 
doctors usually do, it was not until 1 had been a week in Bokhara, and 
after cpiantities of quinine, that I recovered, but the poor ineivlmnt filed 
lie WHS an intelligent and agreeable companion, and tlie few day- we 
were together in the desert left the impress! <m of a long period oi friemfh 
ship. In our situation we become acquainted with iudividuuh who, wfeer 
in local experience than ourselves, entertain us by their advimture^, and 
from whom we separate with regret. The fate of this niaii, out of so 
small a partv and in so short a time, was a mutter of some refieetioii to 
us, who were even more liable to the effects of cliniate and the fatigues 
of travelling ; it .shewed ns that without any daiigt?rs from robbers, 
tyrants, or intokfrant bigots, oar healtli ivas siiflieieBtl}’' preearioiis, to 
make such a journey of doubtful success; and though theeliaiices of ad- 
venture did not allow ns to consider any thing a real hardslnp, yet on 
looking back, we saw ample reason to consider onrsctlves forlmmte in 
having so well overcome the trials w€ were exposed to. 

I had ahmost forgotten to mention that we paid a visit to the cle^ 
solate grave of poor Moorcroft at BalMi. It was a bright moonlight 
night, and our Hajf, who attended his remains to the earth, showed 
us the way to the spot, which lay amidst marshes, and I could not help 
thinking that these veiy marshes had caused the inehineholy event. Wc 
were surprised to hear that the severities of fortune, which accompanied 
Moorcroft career from the hegimnug, had pursued him even bcymidthe 
grave, and that a burid place was barely permitted to his remains, upon 
the skirts of the city and on the outside of a garden walk The spot i.i 
retired, and had we not been guided to it, by one who hud witnessed 
the interment, we might have searched or iiic|iiirec! in vain for tlie site. 
We were unprepared for such a spirit of odious prejmlicc as seeins to 
have prevailed against this lamented individual, for the suine ieclinga 
didnot exist in regard to Mr. Trebeck. Mr. GuthrioVhody fe lujiitigucms. 
’'.riiose solitary receptaclea have for the lirst time been stfen by an Euro- 
pean eye, and remote as 'they are from ixieiids or count ryKieii, they are 
nevertheless iininolested* ivhere they themselves,, while living, had gained 
by their praise-worthy conduct, a respect and remeiiibraiice that will 
long be cherished in Turkist4ii i and if they encouiitered mum tyimto 
and wretches in their long travels, they met with many friends and well- 
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wishers ^ and iiave left the name of Englishman withnll' the honors which 
we most covet. At Karsh! we had a specimen -of -the gardens which 
poets have celebrated in their descriptions of. Samarkhand and Bokhara ; 
we lay amidst apricots and ice, and I enjoyed both in. spite of an ague 
that almost shook me to pieces. We heard of slaves. for sale here, and 
a young liiiido of our party, a clever and promising lad from the Delhi 
institution, whose tliirst for knowledge leads '. him .into many strange 
situations, has the following dialogue in his journal, about the traffic. 
It is headed a trick or jest for a slave girl, and I extract it literally. 

On my return from bazar I besought a man to 'shew me the house 
of the merchant who sells men and women.,;, which I reached after 
traversing very hot streets. The merchant received me. civilly, and sent 
for three women from a room adjoining to that.- which was his own. 
He told them to sit before me, and then inquired of me which I liked 
to buy. I replied to him, the youngone, who had regular features, 
was mild and attractive, her stature elegant, though below the middle 
size, while her wit and %dvacit}^ exceeded even her allurements. In 
the mean time the two others, who were neither ugly nor beautiful, 
stood up and w’-ent into their rooms ; the young one follow-ed soon 
after, but sat in a separate place, guarded by a very old man, I was 
told by the merchant to go in the same room, to speak, to laugh, and 
4.^ i-Kp mrL I sat out to the niii, and conversed in the following 
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wlio I say are very miserable, criminal, savage, and urimerciM men 
indeed.** 

At this place a conspiracy was attempted to be formed against us by 
a Persian of oixr kaHia, a man of consmimiate address and knavery, 
and nimours were afloat that the king of Bokhara had lutenlicted oiir 
entering his capital ; but the extravagance of the plot almost betrayed 
its falsehood : howei^er, considering the inflaeiice and conduct of the 
Nazir, who was the bosom companion of the Persian, andwitli no other 
voucher of our chaz'acter but our passports, we did not Hk'* the c'k'cura- 
stances, though they scarcely made ns uneasy. The remaiiiing four 
inarches to Boldiiira had less of the desert in them ; the unckil'ilioriH 
continued; also sand and salt-water. Sometimes the true and iifiliinited. 
horizon was spread before the eye; at last, on the 27th of June, m ar- 
rived in this fine city, wixichhad a few nionths before appeared so remote 
and uncertain, f have written so much tint you must not at present ex- 
pect any account of this ancient place. The transit of letters from this is 
very uncertain, and to give them a chance of safety froiii die Alleinaris 
(robbers), and even the Hiybarfe near Pe.diawar, we must fold them in 
the native fashion- The usages of the Afuimmmedaii govcrfiinent are 
here extremely strict, and the precepts of their religicm are falfllled with 
awful rigor ; we are not likely to come untier any of the penalties# ex- 
cept, indeed, we are seen drunk in the streets, or smoking publicly# nei- 
ther of wliich there is any chance of; but we might certainly have com- 
mitted ourselves in ' regard to 'dress, which for all. infidels is strictly 
. rfefiiied' andperemptorily imposed, .am! if we are. iiatttrally.-obao.X;ioiia to 
their sights our dress adds to the spectacle. A black cap on oiir head 
and a rope round our waist, are particularly Interesting ; for we have 
only to pull the cap over our face and put the rope about our neck, to 
make us really a spectacle I We are allowed to reside in a private lioysc 
after some little remonstrance; a public serai is our proper dwelling 
place. We cannot ride within the walk of the city, mid niiist push mir 
way through the densely-peopled streets, which detracts ccmsideriilily 
from our interest in the scenes of the bazar, am! in our walks in an 
atmosphere so warm and dusty. Mooreroft was permitted to ride, hut 
he was in character, and brought presents fortlicking and his courtiers; 
but this privilege was only granted on condition that liis Miihamaieciaii 
syees should accompany him mounted, as they could not be sc?eii cm 
foot attending an infidel on horseback. We have bo character at id! to 
support, except it is that of faqfrs or lieggara (not religloiw ineiidi- 
coBta). . The garments of all ■ other unbelievers are eimikr to thc» in 
which we are accoutred,- such as Hiiidds, ArmeniaBif# and Jews, and 



we can elude suspicion oy wniing at mgm, n is omy xne cnance oi ue- 
tection that prevents ns taking up onr pen in the day time. As I can- 
not see well by lamp light I shall not attempt making a single note, and 
by the time we leave this I shall remember nothing to write about. I 
have seen tlrMninistcr, Gilds Begi, once : he is a curious old man, and 
very#foiid of decoriiin, though without state or showdn himself. He is 
always finding fault with our dress or posture in sitting ; and this last is 
no easy matter, although we have been trying it for six months past, 
Witli all the Begins shrewd penetration, he seems to be at a loss what 
to make of us. 

Upon the whole, our reception at Bokhara, if not remarkable for dis- 
tinction (except indeed that regarding our dress), or favors (neither of 
which we had the least claim to, and I at least had no expectations of), 
has been sufficiently respectable and civil; and with the people, whether 
in the crowded bazars, in public serais, in private converse, or in the 
mosques, our name and countiy have been a recommendation instead of 
a pivot for insult and ignominy ; and tliis too in a city notoriously ortho- 
dox in religious duties, and where Muhammedan principles of every kind 
are fearfully arbitrary. We have not heard the epithet of Mfir from 
one end of our jomiiev to the other, and only at one place, near Attok, 
some boys used the expression of monkeys. Wherever we have gone 
and appeared as Europeans, that character has been respected ; and we 
may depend upon it, that the name of Englishman, whether this is un- 
derstood by Ferlngi or Angrez, if assumed with discretion, • is our best 
passport. 

We have no chance of seeing the king, except In the open streets 
with the rest of the mob : the rascal of a. Nazir 'has played us this trick. 
Dost Muhammed*s letter would have done us a service. The bazars here 
are splendid, and the police regulations admirable. Bokhara is a large 
and populous city, eight miles in circuit, and exceeding any we have 
met with in our Journey. There are many ine colleges and other build- 
ings ; the Uzbeks are a handsome race, hut the Jews, (more especially 
the Jewesses,) carry oif the palm of beauty. ■ There is more religion* 
more law and Justice, and more crime, than in any' place of equal size 
in Asia; but property and life are safer than In most Cities in the world, 
whether civilized or savage. The people' here are much more fami- 
liar with the Russians than with the En^feh.-and another Eussian em- 
bafisy is soon expwted at Bokhara. People from all puts of-thewoHd 
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mmpt Cliiiia are mm Imre. Every body drinks tea, generally after 
tm fasbioa, but %vilkoi 2 t milk ; there is a kind of tea called Banka wliicb 
comes viil Kiissk from Cbma ; it costs 10 rupees, and is very line favor- 
ed. and it is said that a sea voyage injures it. 

The kmka tea goes from China to Russia by a direct road, avoid- 
ing Yarkiiod, as by being packed up in small canisters it will not !)ear 
export by the moantainous route, and by coming here from Orenbiirgh 
it thus attains a very high price ; the tea trade is immense We 
first saw loaf sugar at Khulm, and it is the same as we liave at home. 
Many people in Bokhara wear watches, all of London iiieclKiidsm. 
la the Bazar we see tea urns with the red hot iron in the middle to 
keep the water warm, and many things reinind us of Euro|)c. 

We have tried horse’s teh, and having beef at the same time, we 
gave the preference to the former; but whatever Elphinstorie sa }’5 ii!,iout 
horse’s llesh being the food of any part of the people, it is at least very 
rare* md beef is far from frequent. 

The climate, that eternal subject, is wanner than is agreeable; in iket 
it is sultry, kit dry, and otherwise delicious, the sun shining out Ms entire 
course, and not a cloud in the air. How very different Itoiij India at this 
season ! The nights arc generally cool, but we had sleeping in the air 
necessary for comfort ; the usual range of the temperature outside is from 
74® to 103®, lisiBg to 106® in the streets: '^ve loathe the air in a rooiii 
heated to 96® and even 1 iO® , and, although sitting quietly, we feel it rather 
disagreeable ; but in so arid a climate, the sensation is less oppressive at 
this degree of temperature, than at SO® in India, at the same season. 
Tlie most singular part of the climate is the intense cold of winter, 
wMch freezes suck a stream, as the Oxus. . .The blocks of solid ice in 
the bazars here indicate the severity of the weather, and can only be 
explained by the extreme dryness of the air. 

There are disturbances at Urganj, and their army has marched to at- 
tack the Persians on the line of our route ; w’*e therefore know notliing of 
our prospects : but it strikes me we shall be forced to take the road to 
Meshld. Bunies and myself are now quite recovered. { have received no 
letters since the middle of March, and the only dawk whicli has reached 
us since erossingthe Indus, ”we got at Khuliii, and by it came Nos. I 
and ^ of the Journal of the Asiatic Society ; it will please tlie Editor 
to know* that 'his work spreads ilsell over such distant regions. I have 
picked up some coins here^ bearing Greek inscriptions and heads, and 
isoiiiethmg -like masonic insignia upon ' a small axe; ' bnt^^ too' clistot 
here to venture to send Ike orlgiBak, though I may impressions/' 

MokMm, IBikluiy* 
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11 . • — On the Mmin/iteture of Saltpetre , as practised hy the Natives •of 
Tirhfit, By Mr. J. Stevenson, Supt. H, CJs Saltpetre Factories in 

Behar, 



Matter sokblc in water, 


lOQ.O 

This analysis does not agree with Dr. John Davy’s, but be it remem- 
bered, that seientilic gentleman operated upon saltpetre earth from 
the feetories, wlueh of course contains more saline matter than the 
general soil, ^ , 

In the month of November, the hmahs or native manufacturers of 
saltpetre commence their operations, by scraping the surface off from 
old mud heaps, mud buildings, waste grounds, 3ic. where the saltpetre 
has developed itself In a thin white efSoreseence, reenabling frost rind. 
This saline earth being collected at the factories, the operator irst sub- 
jects it to the processes of solution and iltratioa. This is ciected by 

* I liave not been able to aseertaia whether the sap mad (native carbonalft of 
Koda) is found in tliiM ilistriet ; as far as my own observadb^have exteiwled, It does 
not form a part of the comijosition of the soil. I also uoidil: not deleft 
thangli it is likely some parts may coatain it* • , , • '■ , , 


The soil of Tirlioot almost eveiy where contains a large proportion 
of saline matter, such as nitrate of potass (saltpetre), nitrate of lime, 
sulphate, and muriate of soda, &c.* but in general the sulphate of soda 
is most abundant. The sait|>etre (as well as the other ' salts) lies in 
patches as it were, some parts being more productive than others, ac- 
cording as carbonate of lime and sand alternately predominate. By 
analyzing the dilFerent soils, I have found those places most productive 
of nitre to contain a redundancy of the former ; and on the contrar}% 
where the soli was unproductive, I found a redundancy of the latter 
substance. I am therefore naturally led to the conclusion, that carbo- 
nate of lime is one of the principal agents in the formation of this arti- 
cle. This will also account for the district of Tirhut being more pro- 
ductive of nitre than any other place in India, for almost half of its soil 
is calcareous ; an average sample of it, collected from various places 
where saltpetre abounds, and carefully analyzed, gave me the composi- 
tion as follows. 100 parts being operated upon. 

Matter insoluble in the three mineral acids, Silex, 50.0 

Matter soluble in ditto, ...... ...... Carbonate of Lime, .... 44.3 

Sulphate of Soda, 2,7 

-Muriate of' do. ■ 'I': J 'M:} 

Nitrate of '.'Lime,' 0.0 ;■ 
. Kitrate'of pQtass,iN.. ^ 0^7 r 
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a large mud filter, lined on the inside with stiff clay. It is a round 
hollow basin, in shape resenibling the top of a well, from G to H inchcH 
hi dinineter. A fake bottom is formed of pieces of baiiiljon, laid close, 
and resting upon pieces of brick. This leaves an empty space (\( a few 
inches above the solid bottom, for an outlet to tlic filteriHl lic|uor. Over 
tlicse baintbiis, a covering of strong close wrought mats arc Iftid, 
which complete tliis simple form of filter. The operation then proceccls 
with the process, hr spreading over the mats a thin Liyer of vegetfiblc 
ashes, generally from the indigo plant, tipmi waich tiie Cdith ti» 1)v >nh» 
jected to the filtering process is laid, and trodden clown levifl, and to 
the desired solidity, by the operator’s feet, link recfuirt'S great iitlcii- 
tion on the part of the man who perfonns it: for if too Mdid, the water 
will pass through too slow'; on the contrary, if tcio tlr: water will 
pass through too quick; for the solution of the saline matter to take 
ami the full products wotikl not be obtained. After tlii- point lias lieeii 
ad|ustech water k poured gently upon the earth to the deptli of four or 
five inches, according to the size of the filter and f|uaiitity of enith 
used, (cme of six feet diameter will filter 20 maumk of eartin) The 
whole is then suCered to remain tranquil for several hours, iliiriag which 
time the water gradually passes through tlie earth, dissolving the saline 
matter in its psissage, and filtering thrmigh the mats, drops into tlie 
empty space between the solid and false hottonib, and is conveyed by 
means of a spout of hainbfi, or a hollow' tile, into an earthen receiver, 
made large enough to hold the full quantity of filtered liquor, raid half 
sunk in the ground for the purpose. 

Tlie saltpetre liquor thus obtained is more or less coloured with oxide 
of iron and decomposed vegetable matter. Its specific gravity also 
varies with the quality of the earth operated upon. An average from 
a great number of filters gave me I.T20. 

The second process is to evaporate the saltpetre liqyor to a CTystid- 
lizing state, wliich is effected in earthen pots fixed in two rfwvM, over 
an oblong cavity dug in the ground, the interstices between the post 
l>eing filled up with clay. An aperture at one end of the cavity serve* 
for an egress to the smoke ; another at the oppo.sitc end is for the 
introduction of fuel, whic'h is generally dry fallen leaves gathered from 
the dm i&pes (mango groves) : such are the simple iriaterlyid used in 
this part, of the manufacture.. The boiling is coiitifiyed till the liquor is 
evaporated to the crystallizmg point, wdiidi is ascertiiiiicd by the opera- 
tor taking from time to time a small portion of the Hqiior froiia the 
pots, and setting k aside to coolinsmal! earthen dishes, like a comumii 
saucer, After_the liquor has cooled, and the crystals fonned agreeable' 
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to the practice of tlie operator, the fire is^ stayed,..' and the .liquor remov« 
ed to large shallow earthen dishes (which are . used instead of crystal- 
lizing coolervs)j placed in rows, and sunk to the brim in soft earth. At 
the end of about 30 hours, the process of crystallization is finished. The 
crystals of saltpetre are taken out of the coolers, and put into baskets to 
drain, after which they are removed to the store-house, ready for sale.. 

During the operation of boiling Jt occasionally happens that too much 
heat has been used, and the pots are in danger of boiling over. ' To 
prevent this, the operator has a very simple remedy, which our more 
scientific operators might not be ashamed to take ale$sonfro.m— ahunch, 
of dry jungle grass is fixed at a right angle, to .the' end .of a stick; this 
is dipped into the liquor, and held up over the pot, and the liquor, which 
it had absorbed, falls down in a shower (cooled by the air) into the 
vessel it had been taken fi’om. The temperature being thus reduced, 
the evaporation proceeds more steadily, and the accidental boiling over 
is prevented. Tlie mother liquor, remaining after the ciystals of saltpetre 
have been removed, is returned to the evaporating pots, and mixed with 
a fresh portion of the liquor from the filters, for a second boiling, and 
crj’stallization. The extraneous salts, such as sulphate and .muriate of 
soda, which the filtered liquor from the earth always contains,, .are partly 
found at the bottom of the pots, (the muriate of soda in particular,) and 
partly in the mother liquor, remaining after the process of crystallization. 
But to separate them more effectually, the manufacturer passes the li- 
cpiorfrom the boilers through a piece of coarse cloth, placed in a basket ; 
and when the liquor has drained through, the greater part of the ex- 
traneous salts are found on. the cloth. To do this effectually, it is ne- 
cessary, that the liquor should be at the boiling point, otherwise the 
saltpetre liquor would not leave the sulphates and muriates, but would 
form an anliydrous mass. 

The muriate of soda, or common salt, is rendered more pure by a sub- 
sequent boiling. It is then called by the natives pakwa nmak» and 
is sold in the bazars as an article for culinary purposes. ^,The remaining 
extraneous salts — -sulphate of soda, nitrate of lime, 3 ec. are returned to 
the earth, to undergo a change by decomposition against another season. 
The nitmte of lime Is decomposed by the curb&mte of potass^, which the 
vegetable ashes, used in the process, contain. When solutions of these 
salts come in contact with each ' other, a mutual decoihposition takes ; 
place. The mirk aeii of the lime combines 'With the potass, and the 
mrbonk &md of the poims combines with the lime, ' ' Thus two new salts 
are formed, vk. mtmie of poim$ (saltpetre), and mrbomto Jn 

this minaer, the old earth, which has alrea% produced saltpetre,. Is Mr 
generated, and rendered productiie a^nsl' other 'seasons,'' native.' 
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maaufacturers are aware of tliis fact* bat not being able to account for 
it on, scientific principles, faej say, that saltpetre generates^ or deoehpes 
sdipfire ^ but I dare say that most scientific men will concur with me, 
that the abore idea of the natiTCS is next to a physical impossibility. 
Owing to the porous nature of the eaithen crystallizing Yesscls, a part 
of the saltpetre liquor oozes through the bottom, and is ab«rirbecl by the 
earth on wliicli the utensils are placed, occasionally they are broken, 
and the cx.mtents of course falls into the earth below. Tbi^ earth m 
again subjected to the process of filtmtion, and the practice the 
manufacturer, in order to obtain what had been wasted in the above 
manner. Thus the iomahs proceed from season to season, without 
the least deviation or alteration in their mfiniifacture. No peDUau^ion, 
however reasonable, by way of improvement, Avill cause tliein to alter 
the plans -sThich their forefathers bad in practice; audit is probable, that 
the methods used at present were the same three thousand years ago. 

The saltpetre obtained in the above maatier, which I have attempted 
to describe, ;is a very impure article, termed by the mth& ikosky and 
is sold at the rate of from two to three rupees a maund. It generally 
contains from 45 to 70 per cent, of pure nitre. The following analysis 
was tried from an average of several hundred mamids of what was 
staled to be of good quality, and brought three rupees eight mnm per 
mamid. 100 grains operated upon. 

Insoluble matter, sand, and mud, BM 

Sulphate of soda, 9.1 

Muriate of do. 8.0 


Total impurity 
Nitre, 


100.0 

This may be talcen as a fair samisle of the quality that the ionmk 
produce in general, but when it passes from their liands to the saltpetre 
merdiants, it is frequently adulterated with sand, mud, mid dirty salts 
of various liiuh, to such a degree, that it scarcely contains 50 I'ler cent 
of pure nitre* A sample of this adulterated article from 15,000 maunds 
gave me the following result ; 

Insoluble matter, sand, and mud, 22.7 

Sulphate of soda, 23.8 

M’uriate of do. 4 J 


Total impurity, 



l\r^ — the Greek Coins in the Cabket of the Asiatic Society, 
James Prinsep, 8ecreta7j» 

Having in tlie first vokme of tlie Jooexa.l described the Roman 
Coins of the Society's Cabinet, with such explanations as might, I 
hoped, be of use to tliose who were mitntored' in the mysteries of nn- 
mismatology, so that, by the aid of the drawings, they might be able 
to recognize the type of Roman fabrication in any antique speeimem 
wbich they were likely to discover cm the continent of India, I now pro- 
pose to follow np the subject, as promised in my former paper, 
by extending my examiimtion of the Society's Cabinet, through their 
series of Greek and Persian coins, (leaving the Indian Coins for a fu- 
ture occasion ;) and I believe that although the specimens of the two 
first are far from being numerous in our collection,, still the drawings 
of them wdil be found sufficient to famish tolerable, guides for the 
assistance of the stuclent in discriminating the coins of^ these countries 
at diiferent periods of their history, ' ' • 

I cannot say bow many out of the whole have been found in India 
itself I many on the contrary appear to have been brot^ht from Persia.' 
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Botli Grecian and Persian coins however are met with frequently in 
India, and it is verif^ easy to know them when once their forms have been 
presented to the eye. Several were brought by €fi,L ‘WIIsoti froin Per* 
sia, who kindly pennitted me to take drawings of tliem; Lieut. Conoll? 
obtained ?i few in his overland journey to India : and Lieut. Barnes has 
favored me with one or tw'o specimens of a number of coins collect- 
ed by him in Ancient Bactria, a country but recently opened to the in- 
vestigation of the antiquarian. 

It is from this unexplored part of Asia that we may eoirfideritly ex- 
pect a multitude of Grecian antiquities gratliially to be d?u:Ioped. Tra- 
vellers of all nations are already flocking thithiT tcs trace tlie 
and discover the monuments of Alexander*.* Indian conquests. The 
most successful in this interesting line of research, partly from tlie ad- 
vsiiitage of his rank in Ifaha-raja Rimjit Singh’s service, has been Ge- 
neral Ventura, who, imitating Bekoiii at the Pyramids of Egypt, instead 
of conjecturing and speculating upon the orighi of the cckbrated Tnpe 
cir moimd of Mmtihyda in the Fmijdh set boIc'Uy to work i!t 1830 to 
pierce into its solid mass by digging. He was rewarded by the disco- 
.very.' of nume.roas coins .and .other re.l.i.es- mdiicli ■ ..had la..m" ustcnieliecl .for. 
perhaps twenty centuries*. A Russian antiquary I understand had pre- 
viously amassed a *vast collection of Greek coins in the same country. 
But it is by no means in the Punjab alone that are to look for an- 
tiquarian riches ; the north-western provinces of India offer as large 
a field of enquiry — and if the coins of Kaiiouj and Oiidh are less inter- 
esting from the nature of the characters io. wiiich their legends are 
graven being wholly unknown, they should nevertheless be regarded as 
more curious because they speak this unknown language mill mmiio 
the only records of kingdoms and revolutions whose existence is but 
faintly discernible on the page of history. 

It is principally to instigate those who have opportunities of forming 
ixjlkctions in the upper provinces, that I have drawn up these notes, 
and I cannot adduce a more powerful motive for studying aiui mircdi- 
iiig, than the example and success of that indefatigable investigator of 
history and antiquity. Major Tod, wiio thus describes his inetliod of 
forming a collection In the 1st vol. of the Trans. Iloy. As, Soc. 

^*For the iast^ twelve years of my residence in Iiidia, (amongst 
MahrattaB and Eajputs,) the collecting of coins m an auxiliary to iiistcv ' 

♦ An account of General ¥ei3tora's operaliona viw coiwmiiniciited to Col. J«w« 
Young md by him printed in the newB|«per» of the day ? it k leprlaleil in the 

venteenth volume of the Researches# page C»W, 
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/fj was one of my pursuits : and in the rainy season I had a person 
employed at Mathura and other old cities to collect all that were 
brought to light by the action of the water while tearing up old foun- 
dations, and levelling mouldering walls. 

An this manner I accumulated about 20,000 coins of ah denomina- 
■x/ions ; among which there may be not above one hundred calculated to 
excite interest, and perhaps not above one-third of that number to be 
considered of value : but among them there is an Aponnonorus and a 
MEXAXDF4K, besides some rare medals of a Parthian dynasty, probably 
yet unknown to history.” 

The coins of Greece are divided by numismatologists into two prin- 
cipal series : the civic, and the monarchical. The former comprehends 
all the moneys of the different states of Ancient Greece, bearing the 
names of their cities and people, and the syraMs' and devices em- 
blematical of them, or the figures of the tutelary deities under 
whose especial protection they considered themselves placed. The 
monarchical series begins with the Macedonian dynasty, or about 
500 years before Christ, continuing throughout the kings of Macedon, 
and, after the division of Alexander’s empire among his generals and 
successors, subdividing itself into the several branches of the Seleacian 
or Syrian, the Egyptian, the Bactrian, the Parthian and Armenian 
dynasties ; besides, which may be enumerated the Pontine kings and se-- 
verai of minor importance. 

"file civic coins, of which the Hunterian Cabinet at Glasgow contains 
so magnificent a coliectioii, are generally supposed to be more ancient 
than the monarclMcal series ; they are mostly of ruder fabrication, but 
the figures of animals and gods are sometimes executed with great 
skill : the period of the highest proficiency in the arts is, however, uni- 
versally acknowledged to be the age of Alexander, or the third centuty 
before Christ ; the coins of this distant age, even the meagre and 
scattered specimens w*hich we have picked updo India, 'are so' exquisitely 
finished as to furnish models to artists and sculptors of the p-esent day, 
while they almost defy their best powders of imitation. 

The inscriptions found upon the earlier coins are generally the rude ' 
.... initials of the names of cities or people, becoming more complete as we 
descend in the series : the names of chiefs or principal men and priests 
are^ latroduced sometimes at a later period, but as no dates are gi’Veh 
it is impossible to assign, any exact age to most of the civic coinage.J^ 
Throughout the Macedonian series the nmaea' of 'princes ate introduced, 
and history affords chronological data for their ela^sifieation. ' The' inscrip- 
tions are generally written in straight md- paraie! lines, differing' fo 


tills respect from the legends of Homan coins which are periplieral, as 
are those of the imperial Greek coins, which are merely tninslatlons of 
the latter. 

It lias been urged that the Greek coins alfliough inferior to the Ho. 
man, because they afford' no record of important events or of iclates to 
assist in the elucidation of historv*, yet have ao intriiisic \’alne of their 
own, fmm the service they have rendered to Geography in pi*i -serving 
and exhihitiiig the names of a multitude of cities and cokmies, uiulljy the 
frequency^ of their occurrence, or by their superior workniaiishiiu tlirrjwiiiig 
light upon the relative ..importance of states. Other local pceuliuritiis are 
marked by the devices they hear, the origin of inany of wliirli is ra^iiy niic- 
ed in the history or mythology of this classical nation : thus, tiie omljlcni 
on almost all the corns of Athens is an owl, the bird of '^vlinerva: for 
Corinth, wc have, according to Pinkerton, the winged hcirse : a wolf’s 
head for Argos: ahulFs head for Bfcotia ; a iiiinatourl- head and the 
labvrmth for Crete; a lior.>efs hc‘a.d for PiiiirsHlia ; a lion for HiarFcilles ; 
a tortidse for PelopotmeBus ; a sphinx for Sedo ; three legs joined for 
Sicily I a horse for Thessaly ; a crestxmt for By/rantium, the origin of 
which deserveo mention from its having since become the badge of 
Mohanimedatusiii. Wheii Philip of Macedoii besieged the place, mid was 
going to stom it in a cloudy night, the moon shone out and discovered 
Ms approach, so that the mhabitants observed and repulsed him. The 
Turks upon entering Coastantinople found this ancient badge in inany 
places, and snspeatkg sBmeympied power in U, assumed the symbol and 
its power to themselves'^. 

The general demonmation of the silver money among the Greeks \xm 
ike iruehna, or eighth part of am ounce, which according to Ihiikcrtim 
was about nimepemce, or a penny more in value tluin the iknmdua : from 
the drachm were derived the half, double, and quatlrupk*, or krml imthm, 
ildrachma, tetrmlrmhma, &c. The smallest silver coin was the oimks, 
but that was also, and generally, a copper piece. 

After these few introductory remarks I will |iroeced to notice the coins 
in our possession, beginming with those of tlie 

€reek CUks* 

Plate L Fig. 1. A silver coin in the Sijciety*s Cabirtet. 

Obmrse. A lion walking with liciic! erect. Double triangular 

and stars. 

Reverse, Jupiter sitting. Legend illegible ; teimirmhm : weight 

' 2o0 gr.s, 

' ♦ Fiakertoa, i 241. 
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The Hon occurs but seldom on the coins of Greek towns in the Hunterian col. 
lection, and no where irith the obverse of Jupiter. It is found on the coins of 
Blessana in Sicily, and Velia in Italy (YEAHTliN) ; also in some of Smyrna 
but by the figure of Jupiter it is more probable that this coin belongs to the Alex- 
andrine series. 

Fkj^ 2. — A silver coib, brought from, Persia, by Col. Wilson. 

Obmrse. Head of Minerva ivitb lielmet, facing the right. 

Eecerse. Pegasus flying towards the right. 

It is impossible to say, for want of letters or signs, to what town this coin be- 
longs. Miiny used tim same devices, as Leucas, Cleone, (Hunter 100,} Corinth, &c. 

Fiff. silver coin, belonging to CoL Wilson. 

Obverse. Man astride npon a dolphin. 

Reverse, Man riding on a horse. 

This device is very common indeed on tiie coins of Taras, or Tarentum, in Italy, 
(Hunter 305.) 

Fig, 7 * — -A small copper coin, purchased from an Aimenian in Cal- 
cutta, bearing on one side a handsome head of the city, 
with a turret-crown. On the reverse — a Griflin, with 
something in her mouth. Above — the inscription is of 
three lines, of which the letters L C A , . . 

■ ANF .. TIOXO 
KTE 

are visible. It may probably be of Antioch, in Syria. 


■ ■ .Mmsimim Coins » 

4.— A silver drachma of Alexander the Great. (As. Soc.) wti 
62 grains. 

Obverse, Head of Hercules, beardless, covered with a lion’s skin,., 
eoniing tinder the ear like a bora. ' 

Reverse, Jupiter .seated, holding an eagle in the right band; a staff 
in the left, along the lei^ side aaesanafot, and 
below A 5 l|_A E n. 

Fiy, 5. — Another, similar, but of half of the size, hmtdrackma. 

Another, ieiradrmhmf (220 grs.,) of similar device. As. Soc, 

Fiff, 10.— Another, legend illegible. Ditto. 

Tim head of Alexamier himself occurs very rarely on the csoins of his reign ' 
Ihey are known by the mnds horn, on his forehead introduced as a mark of ixia dis« 
cent ffoisi Jupiter Ammoa : the horn is quite' di^erent ffom the lappet of the 
lion’s skill in llie presimt specimens, which might at tat mislead the student, 

Fiff.S* Oluenw.— Head of Hercules in the lion’s skin. 

Meverse, A ckb, with the inscription AlT;EAAl0isr TiMOOEOS. 

, J%, J.---Anoiier coin, of the same devioe^'with ae T K A A in'M 
A A M i» A o s. Both in possession of Cat T, Wi}sa%> ; ■ ■, , 


tke Greek Corns m ike 



These fro coiris were struck at Leiica,s, a town near the celehratfd prariinntory 
oftfiesamemmela Acarmmk, wliciice Sa'p|iho preclpimed herseif into the stJ. 
Hie f-luntanan Cabinet caatHins a miiititucle of cniiw of this place, but licme with 
tlic;ji»e naaieii of Tiniotheos .and Lamulos, or Dariinlos. 

S^jrian Cmns. (Fig, ll._j 

Next to the Alexandrine series, in point of time, and of merit, rank 
the coins of the princes of Syria, the deseerifiants of Vicator, 

who, upon the partition of xlsia among the officers of AlexanticT, took 
possession of Syria, and subjected to his sway all tlie provinces up to 
the Indus. Of the 'Seleucid«e kings, I lately obtaiiied mui silver cuiii 
from a Babylonian Jew; it is represented in Fig. 11, and is in bemiti. 
ful preservatbii ; the head, in high relief and. of exquisite work rinm- 
ship, wears the fillet or diadem, which belonged exclusively tu rcjyultr, 
ami was not even assumed by the Homan euiperurs, until the reign of 
Diocletian, On the isg silting hgure of Ckfres, with a cornucopia 

in her kit hand, and a sceptre (or torch r) in her right, She sits an an 
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A large copper coin of one of the elder Ptolemies, bearing 
n T o A E M A I o T B A ^ 1 A E xi 2. Same head and eagle. The 
copper coins seldom had aiij^ date. Weight 740 grs. J, p, 

Aftei the subjection of Egypt as a Eoman province, the Emperor's 
head always appears on the obverse; the eagle remaining still the most 
common device on the reverse. Fig. 14 is a drawing of the reverse of 
tivo coins of Nero In my possession : the legend is attokpa (for ’ 
awmpmupQs impemiQmJ with the date ilia (anno 11.) 

Fig, 1 li.— Is the reverse of a Greek coin under the Roman Emperor 
Trajaiius Deems, (A. D. 250.) It represents the metropo- 
lis of the Samosasan colony, as Cybele, with her turretted 
crown sitting on a cliff overhanging the ocean; in her 
hands are an eagle and a spike of com, at her feet a horse, 
and around her the legend CamoCATeon mht kom 
Fimwrum Samosutemium tmtropolm CommugeneB, On 
the obverse around the head of the emperor is the in- 
scription ATTOKP..TPAIANOC CEB. 

Acfcvdrfif? tcj Pliny Sammma was a town of Commageaes on tbe Euphrates. It 
was called Pimm when token by CiBseanius Patos and Vespasian. Tlie coin is no- , 
ticiHl III ikuduriii^* work on the medals of the Emperors, A"’he Society procured ■ 
It ftt«a « ArmciHan, with other Roman eoi.ns, and I have here introduced it as »' 
better etample of the Grecian colonial coinage than that of Prusa in my former 
plate. , ' ' ^ 
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Another. 

Same device 

L H or 

Another, 

Ditto 

L I F 

Another, 

Ditto 

L I A 

Another, 

Ditto 

E I A 

Amtker. 

Ditto 

LIE 

Another, 

Ditto 

L I Z . 

Another, 

Ditto 

L I L 

Amtker, 

Ditto ■ ■ 

L I H 

A large 

copper coin of 

one of 


All of the silver .specimens in our possession seem to belong to the 
same Ptolem} , from the markedphysiognomy and projecting chin. 

JhV/. 12. “---A silver tetradrachinct brought from Egypt by Mr. Drew. 

Obverse, Head, with curly hair, bound with a diadem. 

Reverse. The Eagle of Jupiter standing on a thunderbolt, with the 
inscription otoaemaiot basiaehs ha lih (anno 18). 

A coin of Ptolemythe First of Egypt, or it may be of Ptolemy the Fifth, B. C. 204 
as Pmkertun says liis coins have mostly the letters HA or 2A, explained to signify 
Paphos or Saiamis, both cities of Cyprus, which island was part of the Egyptian 
monarchy. The weight of all these coins is about 212 o'rs. ; 


Anno 13 ing to 
Anno 14 
Anno 14 
Anno 15 
Aarmo 17 
Anno 17 
Anno 18 



On tke Creek Cmm m tke 

Another. Plain head-dress and devicfvcn nula, Bui^rr-' aw.r 
aiivno rvnrm ajxaiov . . xAxovf. ‘ " 

In this the knowlerlsre of the Gr.'.,.k letters seems 
verj- fast dediiiing, ami it is ahiiost impossihk- to re- 
cognize the inscription tn be idonlica] « itii that uf 1 1' 

Another. The same, but more legible ; uiitJer the how of aliThese 
there is a kind of altar formed like tiie L.-ttf-r A 

The average weight of above .Irsaeithe tlruchn-a 
is Cft grs. 

Besides the devices given above, (V.i, Wils..i) !,f„i one ham} ..irajlar 
to fig. 1, with the .symbols of the sun ami tlie tnouii, imd a star (li'r 
4 ,.) referred by Vaillant tn Ar.-aees Artahatius (f. 001, _ 

■with two small rieturien, lioidiiig wreatijs over the heud tl'hr. !’,} wh: a 
is not found in \"ailkiit. - . .e i 

eSffsmn im f w . 

The Sassanian monarchy in Persia commenced with the year o-rj 
A. o. When Artaxerses overtunmd the Parthian dvnastv. It continued 
until itself overturned by the Malmraedan caliphs in the year a. d C.lfj 
Xo mode of adjusting the numismatology of this perkul I» attenmt' 
cd until we are able to read the ancient mfo,«eharaeter.s in whicit their 
le^mds are expressed. Perhaps if a coa.«ideriib!e cniketion of these 
cotiis was made (and they secna to be very common in Persia) «orae 
key might be discf>vered to the value of the alphabet, for the title* 
will he alike in all. and the names are known from Jiiston-. It .«eenis 
a peat r^ection upon the art. that the coinage of the celebrated Xou^ 
should uot be kiiowB even to hk couiitryineii. 

9.-— A silver coin in the eabinet of llie As. Sue. 

OWe. IV head of the king facing the left, with curly beard. 

and a large tuit of curly hair ; a jteculiur crown or tap 
with two leathers hehiiul : around it u legend in Pehlevi 
characters, very distinct, but the tnin»,rt . :* •. 
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dently the stime, so that probably that -word and the one 'wliicli precedes 
it in A and B are all common titles of the ruling monarch, as King 
of Kings/' &e. (the Pelilevi reads like the Persian from the right to the 
left hand.) 

Fkj. 12.”A crescent head-dress of this form occurs in one of CoL' 
Wilson's coins, in other respects similar to the rest ; 
also upon another coin the emblems represented in %. 3 1 , 
as variations of the priest's ^'and or sceptre, 

Fiy. 14,-— (of Col. Wilson's series,) has characters which might he 
mistaken for Arabic, also emblems of the moon, stars, 
and the sacred ire. 

Fig, 15, — A small gold coin, of veiy rude fabrication, brought by 
liieiiteuant ConoIIy, from Khorassan : the head has a 
cresceiited cap, and the commencement of the second 
part of the inscription agrees with that of figs. A and B. 

Reverse, The fire-altar, and priests rudely executed. 

This coin w'as noticed in the Gubanings, vol, iii. 295. ' 

Bactrian Coins, 

In the reign, of Antioc!iu.s IL the third of the Seleucid®, Theodotus, 
the goi'ernor of Bactria, revolted and established an independent monar- 
chy. liits capital was the modern Balkli, and his extensive kingdom 
incltidecl parts of modern Kabul, Khomsan, and Boklitira. It is remarked 
by Tod m singular, that, although the Arsacidan money is so 

plentiful, ai'itiqirarians have seldom met with those of the Bactrian princes, 
and iiicleeci the names of only nine of them have been rescued ftom 
obscurity. So little was bcffore known, that Major Tod himself may be 
said to have c‘ormiiencedthc development of this new branch of numis- 
matology, and In si wmthy manner, — by adding two new medals dis- 
covered ill India to the only two hitherto known ona^of Apollodo- 
tiis, iourid in the site of an old town, Surapara, between Agra and 
jLtaweli ; the cither of !hleiiander from ' This example has 

instigated others to the search, mid a number of Bactrian or Indo- 
Scythian coins are now coming to light in the upper provinces. I have 
beiore alluded to General Ventura's discoveries ; and to those of Messrs. 
Burnejs and Gerard, In their route through ancient Bactriana'; ColSwlney 
of Kurnal bus also been successful in collecting and examining, and we 
may therefore soon iiope to have the subject thoroughly elucidated. Such 
coins as were in the Society's cabinetvlha’vealready depicted in these* 
Tenteeiilli voluineof the Researches, todllnstrate-theleaimedrema'rks/'of 
Mr , Wikoa, which should lie peiiised by thorn who are now eager to pro* ; 

♦ Trans. Roy. A$, SocA. $U, ' • • \ I;' -tsflb 
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Recute tlie inquiry. I buve introduced into the present plate a few of 
tlie same i;ritres» with b. view to sliew the general appearance of these 
curious coins. 

17. — Is taken from a east made from the sealing w'-ax impres* 
sion of a gold coin found atl^laniki'ala by Gien, Ventura, 

Obverse, A standing igure with right-arin outstretdied, arid a kiad 
of glon’ round the head : letters not i!f‘e\phtTali!c\ 

Meverse, Figure of a warrior liolcliiig a spear In the riglil-liHTifh and 
apparently (from comprdrison with more perfect sped, 
mens of a similar coin) presenting im tiilVring on uu 
altar : the name illegible. 

Fi§, IS, — Is a drawing made in a .siniilar luuuner froin uniitlier uf 
the ]Manikyala gold coiiis. 

Obverse, The Persian head-dre.^s and flowing hair arc licut* appa- 
rent, but on the reverse the seated priiK*e iiu,- rather 
the Indian costume. The characters on both sidtfs are 
quite distiitel, and have some similarity to C»rc;ek, hut 
they have not been yet interpreted. There Is a ciiri- 
ouB symbol upon all this class of coins, reseiiilding a 
grid-iron or key, with sometimes three sometiiues four 
prongs. 

Messrs. Reinairi ansi Saint Marlin of Park fjournai AMieiigm 1831; reafl part 
of tlie iosCTipiion aa the obrnrue NANOBAQOT .... PKIKOT, ancl on the rmerm 
MAKAOBA..f ro but nolbing is gained iherditmo They aacrite the coin to 
Greek or Asiatic Princes who saherited the authority of x\k'xiindtTk in Ihe 

countries watered by the induH. 

Fig* 19.— A small copper coin, sent to me in u kftterby ilr. Gerard, 
from the neighbourhood of Manik}*alu, 

Obverse, The head of a king, wdlh a kind of glory. 

Reverse, An Equestrian figure, with the flowing ribbons of the Per- 
sian diadem: the chanieters are here dctideilly C-heek, 
and appear to form tlie usual title of 0miAmp. 

F%. 20.— Is a copper coin resembling the last, procured by m}'self 
at Benares. 

The greater portion of tbecciks found at MmMifekmv by Lieut Bwnies, 
to wboiinji € 0 |>y of the piMes of Mr. 'WilMjn\s E.Hsay wa.s mmi by d.’ik, to Itavc (sgum 
of a B<|i« dresBefl in a ttioie sacrificing on an altar, on llic am! a tlgufc 

standing by a Wl on tkt reverse (As. Res. xviE. pi. iL tign, ‘ill to3fL; othrrs are fowwi 
wllb the impress of an elephaiiL and a kind of (ii fwimli* ligu« Bm m the 

iaacrlpllciisB on these rmtteTndkn tium'Gw«k I hive hot iocliidwl ilifiii in tie 
present colleetioa, and hi^ to refer tlie rewier lo the Askiic R«warri*e» and to 
Todk Esity. , ' 
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Muhamnieian Cokmge of Persia, 

To complete tlie sketcli of Persiarx coins, it seems necessary to offer a 
few brief remarks on the coinage of the Mnh.ammedan powers which sne* 
seeded the Sassanian dynasty. 

At the period of the promulgation of the religion of Mnhammed, the 
money of the lower Roman empire was current in' dl the neighbouring 
countries, and it was not until the Kkaiifat of AM^uhmaleh, in the year 
ofthei%>« 7C (a. ;d, 695), according to Marsden, that a distinct coinage 
was instituted with a view of superseding the currency of Greek, or 
Byzantine, and Persian, gold and silver. 

The circumstances that led to this event are thus detailed by the 
Arabian muiters, — The Ehallf having adhered to the practice of com- 
mencing his epistles, addressed to the Greek Emperor, with the Mus- 
sulman formulary sentence, declaring the unity of the Godhead; and the 
ministry of the prophet ; the Christian monarch took offence at what 
appeared to Mm an insult, and threatened that if it were persisted 'in, 
he should -retaliate by introducing into the inscriptions on his coinage, 
with a view toils being circulated throughout the domiaionsof the for- 
laer, words not likely to be acceptable to the professors '■ of Islamism^.*' 
Iliis impolitic contention produced the effect that might have been 
expected, and Abd-ui-nudek determined to be beforehand with him in 
blazoning the creed of the faithful upon a new coin of his own fabrica- 
tion, and he procured the ablest artisans from Damascus to cufthe 
dies. Many of the irst Muhanimedans wwe however scandalized at al- 
lowing the sacred name of God to be profanedby the contact of impure 
hands* 

The names of the Arabic pieces of money are uniformly inserted in 
their marginal legend, mid are all taken from the coins of the lower Roman , 
empire. Thus the copper piece was called /elm from foiik^ the 
silver dirkem, from draekma, and the gold dinar, from 

denarius, wliicii though properly a silver coin, was used generally to 
denote coins of other metals, as the denarius mris and the imarmsmri 
or mreus. 

The Society's cabinet does not possess any of the early Muhamraedan' 
coins; but one brought by Lieut. Conoliy from Persia (fig, 16, PL, 11.) 
will serve as a general speekien of aH those of the Oinmiah and Abbas ^ 
Khalifs. Tliey contain the dale and place of iabrimtfon, but not fhe 
name of the prince, Tlie coiiw of the Samanian dynasty in Persia dif- ■ 
fer but little in ippearaaee ; but they bear the name of the sovereign 
under that of the prophet. The Sultana of .the Seljuk dynasty, w|p/ 
♦ M,arfdta% ,N»mteEta Orimtidk ' \ 
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arrested the %Tho1e df^Asia Minor from the Empire in the iltli centmir^ 
struck the emblem of 'the sub in the/corisleilatioii of the lion upon the 
obverse of their cola, and these devices have sincfe become well known 
as the chivalric order -of distinction in Persia: its origin h referred by 
I^larsliman to the horoscope of Gkmt-nd-din Km Kkmni, who began 
to TcIgB in 1236. 'The earliest iiieiition of it is in TaveriiiePs Travels, 
1676. The kings of the Turkman or Drtokite dynasty, in tlic IStli 
ccntiirv, introduced Heads on their coin -in iiuitation of the Svro^Mace- 
doBiaii kings, notwithstanding the supposed prejuiliee of tfie fuitliful 
against such devices., The Persian term simk, rex, for the 

first time on the coin of Kidk-mi-dm Gkiizi, a. ii. a.>fb Tliecoins of 
this period are so irregular, that Christian murks and nunM> an/ Sf,niie* 
visible on thera : signs of the xodiac were also frei|iMnitiy mtro. 
ductnl. The Initirnite -tlynasty rest oreil -tin'*' priiniti’rcf frinn and ;|mrity 
of’tlie K.iific'iiiscnplions. Their coins'kive geiienilly niore tliiii one 
concentric circle of inscription. They dm exhibil the sevenil locstliibs 
of Arabia, Syria,. Egv'fl, and Sicily. 

The coins of the IGKkmkn or Aiogiiul dynasty of Persia are known 
by tk? title, .of Kum, Kkmi, and SniKm Aksmi, in ecinficction with the 
harae c^f the sovereign. , Tiie %triting is generally cantainecl hi an oriia- ; 
mental or scalloped framiv- such as is now* comiiioii In the 5?oiiis of'" 
Persia, Xipal, and other oriental emnitries. 

These' very general remarks will be suffieieiiit to afford- "a elue to the 
elassihcatiou of the coins of Persia, when the legend may hoi lie 
fiuffi{‘ief.itly legible -to determine them : the subject has ham most tlilf - 
Expounded by. Mr. -’Marsden, in the work already quotecl from j aiicl to it 
«ll must refer who wptdd puTsue this branch of rmmisniatic study. 

Kiff, 16.— A- silver ■ coin of the Khalifs of the set-one! century of the 
Hejra, bearing on the area of the obverse the usual 
formula in the Kufic ehuraeti.T : 

* S! id;l 5! J\bri t$t I)ms preter 

' ' Deiim mimiu 

xj 4,2J^ mi noM «l srnim. 

In E circle around which is hiscribcc! 

/jt mmme mi kee dmekmu in Jfmit. Anm 12JI, nmm 

' , ei.wkesimo et ee&iesimo, (a. ». 746.) 

^ On the reverse it hat fit usual inicriptioii* 

' ” , Vvf;.', 4 " 'i ' j 













uj juptiers mteiiiUi, 


iOOU.J 


fJ- f ^ mtemm, non gignit, et 
^ J non gmmmtur et mn 

!^AI qI compar unm. . 

On tlie margin it lias a quotation from the Koran (Sura k. 33.) 

Mukrmimed est legatus Dei, qui mmt eum mm doetrina 
et reiigkm vem, quo earn eastoUeret super religiones omnes 
si rd rffrogarentur msockntes. 

In ilulleiiberg'.^ Numkmatu Orknidm are described several coins of the 
same age, the nearest in point of date m one of 126 Hij. (a. n. 743.) 
Merwam the son of i^Iulrdramed, &c. and 14th in descent fromOmmxah, 
came to the Khalitat in a. k* 127 ; and was killed in 132, being the 
last Klmlif of that race. 

the town at which the coin was struck, was so called, sajI the 
same authority, from being ha¥-way (middle) between Basra and' 
Kiifa, it was built by Ibn-Gjwi k 75 Hij. and_ remained the seat of 
the Khalife and of the coinage until the Abbasid® succeeded to the 
Ommian KlialifSt when the capital was established at Mohamadiah (or 
Bagdad) m proved by coins struck in the year 137 Hijra. 

In the third volume of the GnsA^JiNos, Plate XXIIL are depicted four 
Persian gold coins, also Imought from Persia by Lieut. Conolly, which 
appear to belong to the Seljiik dynasty. In %. 3, the words uhmahh 
are legible, but it requires some experience in the .Kofic character to 
decypher the remainder. 


IV . — Edipses of Jupiter s Satellites^. 

Dbservatioiw by Walter Ewer, Esq. at Chaprah. 

Meum time. OiSterence from Nautical Alitiamc. 
It. m. #. It. m. *. 

4t!i December. Em. 1 Sat. at 8 46 34 5 38 50 

3 1 ft. achrom. Trougliton, power 80 — capita! observation* 

5tli Em. II. at 7 'l8 51 5 30, 27 

same tek«o|)C, not so good, .noon being too bright. 

Oth Em. L Sat at 7 7 43 5 38 59 

5 ft* aciironi. Traugiitoii, clear and good. - 
7tli .......... Em. L Sat at 8 4 7.5 * 5 39 14.5 

Moae lefescope, mther hazy, ' 
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V.-^A method of preparing Strychnia. By J. T. Pearson, Bsq. Assistant 

Surgeon, 

The enomous price of 120 rupees having been paid at the Hon’We 
Company’s Dispensary for a single half ounce of strvelmia ; it became 
my duty to_ attempt to prepare it, by a process, more expeditious and 
less expensive, tlian that recommended iu the formulan' of Ma^endie* • 
and wliich, at the same time, should he equal to the deimmds made unon’ 
the department. I hope that both these objects liave been eflectei bv 
th& following metkod : ^ 

Infce a detennined quantity of Nnx Vomica in boiling distilled 
water, until it becomes soft; take it from tbe liquid, braise It ct^rselv 
111 a large metal mortar, and treat it with successive infusions of boil- 
ing distilled ivater, till it becomes nearly tasteless. Strain the liquids 
and having mingled them together, boil with calcined magnesia for half 
an hour, and collect tlie precipitate upon a filter of fine muslin. When 
the precipitate has become free from the liquid, wash it gentiv, twice 

as It lies on the filter, with cold distilled water, and afterwards drv it 
upon a water bath. 

Treat the precipitate, dried as above-mentioned, with suceessive nor- 
tons of boiling alcohol., sp. g. .838, or stronger, until h beZe 
quite e^austed, then mix the whole of the filtered alcoholic liquid and 

aade to c^stallize for twelve hours; pour off the mother waters and 

collect and dry the strychnia uponfiltering paper. . nd 

_ In this state, the strychnia is in small, but by no means microsermi; 
regular crystals, of a light-brown colour ; and it mtiv be purified^v 
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By the foregoing process, sixty-five grains of strychnia vvere obtained 
from four pounds of Nux Vomica, at a cost of three rupees ; a saving 
at the rate of more than two hundred rupees upon a single ounce. It 
•was much purer than that purchased, as mentioned in the beginning of 
this paper ; and a dose of half a grain, given to rabbits, killed one 
ill a minute and half; and another in five minutes ; whilst a small dog, 
aftei having taken a grain and half fell in fourteen minutes and half, 
and died at the end of twenty-five. The delay in the death of the se- 
cond rabbit, which did not take place until a second dose was in the act 
of being administered, may perhaps be attributed to the strjmhnia 
having been given in crystals instead of in powder; a state in which 
the difficulty of its solubility in watery secretions would of course be 
greatly increased. A fter this, I need scarcely add, that strychnia, like 
ARSEXiC, MORPHfA, CORROSIVE SUBLIMATE, and Other Strong poisonsi^t 
shoaid never be given but in solution; it being impossible in any other 
manner accurately to measure the dose, 

Not ^ — I wisli it to be imderstootl, that for the foregoing process I do not 
Iskj any claims to originality. I may liowever mention that beyond a knowledge 
that Robiquet’s process for morphia had been pursued with strychnia, the details 
of which I have not met with, it is new to me. Should you think the subject wor- 
thy of attention, I propose io give you, in a future paper, my views of the rationale 
of the iwicess, together with the results of more extended trials now going on under 
my superintendence at the Hon’ble Company’s Dispensary. 


Yl.—P'roceedings of the Asiatic Society, 

Wedumhif Ecenbw^ 9ik January, 1833. 

The lioiilde Bir Edward Eyan^ Presideat^ in the chair. 

After reailing the Froceeding-n of the last regular meeting and of the 
special meeting of the Hlth Deceraber, the Society proceeded to ballot for 
the officers of tfie OHstiiiig year, when Sir C. T, Metcalfe, Bart., Sir John 
Franks, and the Eev. Fri«ci|m! Mill were elected Vice-Presidents. 

Mr. James Priusep was imaiiioiousiy elected Secretary. 

The Rev. Dr. Carey, Mr. J. Calder, Mr. J. Tytler, Eev. Mr. Proctor, 
Babw Earn Chniiiii Ben, i^Ir. J. E. Colvin, Mr, D. Hare, and Dr. J. Pearson, 
were eleided .Members 4>f the Committee of Papers. 

Mr. Clemifthaw' and Baboo Eadhaiaint Deb, proposed aj the last meeting, 
were elected Members, 

The lionliie Sir E. W. Horton, Croveraor of Ceylon, proposed at the 
last meeting by Bfr* Wilson, see^niled by Mr, J. Frinsep, wm upon the 
favourahla report of the Committee of Papers,, nnanlmonslj elected m 
Hoiioiwy Bf ember. ‘ - ■ 

Sir Benjamin Malkin, Recorder of Penang, was proposed by the Pre- 
sident, sewnded by Mr. Friiisep, as an. Honorary Member, and referred to 
the Conmiiltee of Papers, « . . ’ 
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upon tlie Report of the Native Secretary^ that since tlie retirement of 
Mr. Colebrooke^ in the year 1830^ from the office of Agent to the Society 
in England; no new appointment had taken place ; it was resolved, that a 
letter be written to Mr. Wilson, requesting him to act as Agent, and to 
take charge of any property or money belonging to the Society in England. 

Upon the suggestion of the Secretary, it was resolved, that an extract, from 
the Proceedings of this Society, containing the Address presented to Mr, H. 
H. Wilson, by the Society, on the occasion of his departure from India, and 
his reply, be printed to accompany the Seventeenth Ihdume of Researches, 
just pubiislied under his superintendence. 

Read a letter from H. M. Parker, Esq. Officiating Secretary to Ooverix- 
ment, announcing, that Government had complied with the application for 
freight to England of 100 copies of the Seventeenth A’'olume of the Researches. 

The accounts of the past year were submitted, exhibiting the following 
Balance in the Society s favor on the 31st December, 1832. 


RECEIPTS. 

Py Balance on the 1st May, 11,242 4 9 
By Collections to the 31st 
Dec. since paid ■ in- to' 

Mackintosh & Co 6,131 1 10 

By Legacy of ^'2000, left 
by Will of the late C, K, 

Bruce, with interest, reed, 

from Cruttenden & Co. 25,037 0 0 


■ PAYMENTS, . ■ 

To Cash drawn from Mac- 
kintosh & Co. since 1st 

May. 5,625 11 11 

To Purehaseof Govt Loan, 

Rs. 25,000, lodged with 
the Govt Agents, .... 25,381 14"' 2 
Balance with Mackintosh 
and Co 11,387 12 6 


The Balance 11,397 12 6 is unfortunately involved in the failure of Messrs,, 
Mackintosh and Co, 

The sums due by the Society are as follows : 

To the Militiiry Orphan Press, for Seventeenth Volume of Re- 

4,286 14 0 

Mr. J. Prinsep’s Bill, for Plates of the Physical Transactions, House 

Repairs, &c., passed by the Committee of Papers, 1,023 15 1 

Establishment for December, and sundries, 249 0 0 


Total, Rs. 5,659 13 1 

Mesolwd, that the accounts be referred to the Committee of Papers, to 
determine upon the best mode of liquidating the present demands. 

Mu&'mm» 

1 . a letter from the Private Secretary to the Right Hon’ble Sir 
. W. Horton, forwarding two antique coins for examination. 

_ 2. Three small Buddha images, presented by Baboo Ram Comul Sen, 
Ml the name of Mr. Wilson. 

3. Specimens of Coal from the Kasya Hills, presented by Mr. Cracroft. 
Some hundred maunds of this Coal have lately been sent on trial to the Calcutta 
Mint, where it has be^ found of a quality far superior to any from the Burdwan 
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Collieries, for Engine and Reverberatory furnaces, in tlie ratio of 5 to 4, The 
composition of tbe Coal tried at the Assay Office, was, 

Volatile matter or gas, . . . , . .,38.5 

. Carbon or coke, 60.7 

Earthy impurities or ash, . . 0,8 

100.0 

The ash is wonderfully small : specific gravity of the Coal 1.275. 

4. Specimens of the Sandstone of Sikrigali, with vegetable impressions 

of ferns, ^820. ' hy .Or. , ■ .iiangstaff. 

The sandstone appears to correspond with that from Chira Punji with vege- 
table remains. This rock forms the bluff termination of the ridge immediately 
adjoining the river : below it, and I believe interstratified with it, is the perfectly 
horizontal stratum of silicious schist with impressions of ferns and mosses, and 
apparently the remains of shells. 

“ In the same situation are blocks of the hornblende rock, and basalt, abounding 
from .Monghyr to Rajmahal. Although the trap formation is contiguous to the 
sandstone, the latter does not seem to have undergone any disturbance of its hori- 
zontal position, which would argue its formation to be more recent than the trap.” 

5. A letter from J>r. Spilsbury, announcing the dispatch of a specimen of 
fossE bone from Jabalpur. 

IJhrm'y. 

A copy of his work on the Muhammedan Law of Inlieritance/’ present- 

ed1>y 'H. ■. 

Ditto, of the 2nd edition of Wilson's Sanscrit and English Dictionary, by 
the author. 

Read a letter from M. Burnouf, the Secretary, forwarding the follow- 
ing works from the Asiatic Society of Paris : ■ . ’ 

Burnouf s '^"endidad Sadi, parts 5th to 9th. 

Cassin, — Almanach Phllanthropkpie, 1 vol. 

Levassseur and Rutz, — ^Tableau d’EIemens Vocaux deTEcriture Chinoise. 

Brosset Jeune,“-Chronique Beorgienne, 1 vol. 

Deslongchamifs Manava Dharma Sastra, 3rd part. 

A. L. Chezy’s Sacountala, 1 vol. 

The following Books from the Book-sellers. 

Niebuhr’s History of Borne, 2nd vol." 

Lardiier's Cabinet Cyclopedia; — ^the United States^ 2nd voi , 

Literary. 

A Paper on the Origin and Classification of the MEitary Tribes of Nipal^ 
by B. li. Hodgson, Esq. 

A Note by the same gentleman, on the Law and Legal Practice of Nipal, 
in matters of adultery or.conheetion between a Hindoo and an outcast. 

Note m the Ceytm Coim^ hy the Beetetmy. 

The two coins transmitted by. His. ExceEency, the- 'Governor of .Cey- 
lon, belong to the class descr^d by Mr. 'Wilson, in the seventeenth 
volume of the Researches, and depicted in Plate V. figure 109 to 113, 
which are stated, like the present coins, to have, been found by Coloitel 
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Mackenzie at Bipaldiona. No« S, according almost exactly witktlie pre« 
sent copper coin, 'yis a drawing of one found at Kandya in Ceylon.” 

Mr. Wilson does not attempt to explain them further,, than they 
eyidently belong to a" Hindoo . dynasty, either on the island of Ceylon, 
or in the south of the peninsula. The letters are distinctly Hindi in 
all, although it is difficult to make out their purport. The word “ Sri' 
is also evident in all of them. . 

, Description. 

No. 1. A gold coin, weighing 60 grains. 

Obverse. A male figure, seated in the Indian manner, with dhoti. 

.'Left, hand raised, and face looking to the left: on the 
side, the Nagari characters TC, Sri Ladkeswar? 

Reverse. A nide standing figure, with a fiowing robe, right hand 
extended over two emblems ± 

Left hand supporting a crown or globe ? Beneatb a scroll, with cir« 
cles or flowers on the right. 

No. 2 . . A.copper coin, very similar, but more rade* . The inscrip- .. 

tion:On,theafei?mis,^?r52f^ Sri 0 nya iy m th? 

On the reverse^ the standing figure as before. 

, In Davy’s Ceylon, page 245, will ue found a drawing of an antique gold 
coin, called a Dambadinia Ehatra {rhatre., gold), wliich was found in the 
neighbourhood of Dambadinia, in the Seven Kories, a place of royal resi- 
dence (no doubt identical with Dipaldinna of Col. Mackenzie.) The 
drawing of this coin is precisely similar to those of Plate V. and to the 
one now before the Society, and so is the copper coin alluded to by Davy 
as the Dambadinia chally means copper.) 

Davy does not seem to have comprehended either the device or the 
characters on his coin, for he has reversed the engraving of the side 
bearing the inscription, and be supposes both to be mere hierogivpbics. 
To an eye accustomed to such objects, however, the standing and sitting 
figures are very evident, as are the Nagari characters, although their 
piuport is not so clear : indeed, of the half dozen, to which we can 
now refer, no two seem to bear the same liame, nor are we acquainted 
sufficiently with the ancient history of Ceylon, to be able to fill up the 
doubtful, names on the coins from any well certified list of princes of the 
Hindd dynasties in Ceylon of the Boorea~wam^ for Surj-bamij race. 

■ VIL — Mlscdiummts. 

Mt Fm&eie. , % C, Betts, 

As a correspodeBl of the Jmmai m desirous 'of knowing the localities of any 
springs met witli in India, I beg to put on record this notice of one foiiiul by me 
la the river Dainada, near the Tdntotya village, mtl about six miles distant from llie 
Pachete hills, hi the 'cold season, 'when the river is very low the theniioiacter pkng* 
ed Into It rose to 190® Parh, ,The spring is slightiy chalybeate. 
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%~^B<.iireorilimry Mmujmi Tree at Kidow Nagty Hatty, near Bhuoma Naih Broog 
in the territonj of Mysore, 

This tree assumes to the traveller’s eye the appetirance of a very beautiful grovoj 
%vhich in reality it is. 

The centre tree is about fifty or sixty feet in height, and its branches cover an area 
of seven ty-six yards in one direction, and eighty-eight in the other, while the drops 
now dependent from, or x’ather supporting, its gigantic branches, amount in number 
to one hundred and twe!ity-one, of which some are of enormous size. The place 
exhdfits on ak sides vast branches, broken off, w'hich have been evidently once con- 
nected witii thirty trees, now disunited from the centre stock; but the original con- 
nexion can still be sufficiently traced to render unnecessary the testimony of the 
villagers, who state that they and their fathers have been in the habit of disuniting 
these trees by separating the intermediate parts for the construction of solid cart 
■wheels, for whidi, from their size, they are well suited. On measuring the trans- 
verse diameters of the wdiole area, they were found to contain more than 100 yards 
each way. This single tree thus aifording a circle of foliage and shade exceeding 
300 English yards in circumference. ■ , , ’ 

3. — Discovery of the SilJiet Coal Mines, .. 

Mr. James Stark discovered, early in 1815, some coal mines on the lower hills of 
Stlhet, and worked thetn sufficiently deep to send down samples to the Government 
through !\fr. Dacosta. By directions from Mr. A.Trotter, then Secretary, Public De- 
partment, about 50 inaiiiuls were sent to the foundery in Fort William, the same 
quantity to the gun-carrijige yard at Cossipore, and an -equal quantity was tried in 
the Mint, as also 25 inaunds at Mr. Jessop’s. The reports on these samples pi’oving 
favorable, Stark submitted proposals for suppl 5 dng Government with coals, at 
1 rupee 8 annas per maund, to any extent required, of the quality of the samples sent, 
and even superior ; these being declined, he next obtained the indulgence of Govern- 
ment to import into Calcutta duty-free, for five years. The first thousand maunds 
having arrived in Calcutta, and reiiiaining on hand unsold, he abandoned the mines. 

5, — Quest km proposed- by ike Burmese Heir Apparent, 

The Philosopher Burmese Prince is an extraordinary man. He is self-taught, 
and ahhougli of naturally good talents, he is very timid, and much alarmed that 
his turn for scientific subjects should be known to the King and Ministers. A 
gentleman who has also a turn that w'ay, and has seen him frequently, declares him 
to be ti wonderful man, ;md if in any other country but this, where he could with- 
out fear foiiow the bent of his mind, he would soon prove himself a person of su- 
perior acijuirements. He h anxiously looking out for a Comet that is to appear 
this month, and wduch I believe by the calculations of some French Astronomer is 
to destroy the earth. He has a very good Telescope — a Thermometer — a Barome- 
ter — li Stomach Pum]>, and, I believe an Air Pump — all of which he is Obliged to 
keep shut tip. Subjoined are some questions put by him to a gentleman here, which 
it is hoped some one may be able to solve for his satisfaction. 

Isfc. He has observed, that the last three Comets have appeared in the same sign 
in the heavens, that the Moon’s node was In at the time^; is this accidental, or has 
the node any connection with Comets t 

2nfi On what data does Sir Isaac Newton found his hypothesis of the heat of a 
Comet being times greater than'lhat of red-hot iron ? 

3rd, I» not Ih^ height of the atmosphere increased at new and full moon in the 
same manner that the waters of the ocean are raised, but to a much greater 
If so why, does not the 'Barometor indicate it by rising T*'" 
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VIII. Progress of Mtiropfean Science. 

PRACTICAL ASTRONOMY. 

Under tuis head may be comprehended all proceedings intended to K,- 
better acquainted with the phenomena of the heavenly bodies throu-rh the 
of observ-atmn and experiment :-the labours of astronomers i„ their'observatoS 
the construction of new mstraments; of new tables to facilitate calculations • 
new maps ot the heavens, &c. to which may be added pendulum experiments and 
the various geodetical operations on a grand scale, destined to tl.e letermination 
of fee earth's figure. Of the latter branch of our subject, we have on a for “ 
casion taken a cursory review, adverting to the survey now in prooTe.ss in our r • 
neighbourhood. In oiir last number also we anticipated the presLt notice bv in" 
sei tiiig an abstract of the contents of the new Nautical Almanac, which itself m'arks 
the process of astronomical science, by the new wants that it is found ueee - ^ 
to supply to the pr.^tical astronomer to save the waste of his time in intricate cS- 
c a ions. e will now advert to the increased means set at work in the world for 
fee pursuit ot this noble and heart e.xpanding-study, taking as our guide the annual 
reports of the president of the Astronomical Society : for in the nreturdl rT ? 
to fee systematic ferision of the sciences among their properLietief, fe W 
_ on on each ^parate branch can be obtained at once without spending much tim. 
m searching through scattered notices in journals of general science. 

Mr. SotJTH> in his address on the anniversary of February 18H0 i * * 

fee Society on fee pr^perous appearance of fee astronomic^ hori’son. 
huted with justice to the influence of fee institution over which he presided a part 
of fee unusud activity^ prevalent, as well abroad as at home, in prosecuting obL 
vations, and in perfecting fee theories and tables of celestial phenomena ' ' 

He noticed the establishment of no less than two new observatories endowed by 
the British Government : one at the Cape of Good Hope, under the Rev. Mr Fat^ 
tows ; fee other, fee Paramatta Obsen-atoiy, originally founded by Sir Thomas 
Ebisbanf, in New South Wales now converted into a permanent public institul 
ton. The East India Company liad been equally active : they had remodelled their 
obsen ato ^at Madras, furnishing it with new instruments and appointing to the charge 
of them Mr. Tayloe, an experienced astronomer from fee Greentich Ohservl 
tory. An attempt had before been made to found an observatory' at Bombay which 
had failed through the bad management of the astronomer nominated there At 
the anmveraao- of lust February', fee same illustrious president noticed the 
ton of ano her observatory by the Company, in the Islundof St. Helena, under til 
ctoge ot Mr. Johnso.y ; andj,En>i«-«, the British Govermneut had presented a 
3i feet transit, by Iroughton, and other valuable mstrumeuts, to the private ob 
samtoryofM. Dabapie, on the Island of Mauritiu.,, whither aLo a nuuyertf ^ 
te lent mstraments had been carried by Captain Lloyd, Surveyor General to the 
-toiony. Monsieur Babadik's observations on the Comet of 18'50 b«v„ i 
this weli-merited reward, not to himself alone, but ge^erat to 'te vIL * 
to^ of this scientific little island, which can boast of more tL its Z toA 
of naturalists and literary men. Astronomy is weB adapted to be th” ra? r 
msuiated quiet seat of fiontemplation like tLs isle or St Helen* ^ 
tions of great practkal importance, such l r Z ’ 

ton, might he« be more successfully investigated SaitTXte elt! 
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Captain Kino, R. w. also is mentioned as proceeding to ; New South Wales, pro» 
yided with superior instruments for his own use. 

Here is a goodty list of the astronomical emissaries from our own island, and 
yet it is doubtless full of omissions ; for the amateurs must be more numer- 
ous in this than in any other science. Nothing of course was yet known in Eng- 
land of the appointment of Captain Hekbert as astronomer to the Kino of Oude. 
From the magBiflceriee conspicuous in all oriental undertakings, w^e may safely 
prognosticate^ that the Luckaoiv Observatory will become a richly endowed esta- 
blishment, if the life of the founder be spared to complete it. We cannot pause to 
follow the list of illustrions observers enumerated in Great Britain itself, at Cam- 
bridge, Dublin, Greenwich, Kew, London, and Edinburgh : nor of those on the con- 
tinent, where the activity of the new observatories of Brussels, Cadiz, Cracow’-, and 
Geneva, are stated to be already rivalling the older establishments of Paris, Berlin, 
Moseovr, Florence, and Vienna. Now let us see what has been produced at these rival 
observatories, for that is the best way to judge of their relative and positive merits. 

The Greenwich Observatory haslatelyissued a of 720 stars: selected and 

reduced from the catalogue formerly published by the Astronomical Society. This 
fundamental catalogue has now reached a degree of accuracy unexampled in astro- 
nomical history, and bids fair to preserve the credit of “ the British Catalogue'* of 
the good old times of Feamstead. 

The Paris Observatory seems to have been dormant for a long time. A ne.w 
transit and a splendid equatorial by G&nhey have once more set it in activity, and 
an excellent rule of the Institute has imposed upon the superintendent the necessity 
of never being more than a year behind hand in pabli.shing the results of his labours. 

Professor Bessel has been employed upon pendulum investigations, and has come 
to the mortifying conchision, that the corrections employed by British experimen- 
talists are by no means correct ! IMr. Francis Baily alsohas demonstrated the ex- 
istence of certain imperfections in the apparatus which point out the necessity of 
fresh inquiries before the standards of weights and measures, upon which such care 
has already been spent, can he considered as finally settled ! 

Professor Encke has entitled himself as much to the gratitude of astronomers in 
general, as to the medal so justly awarded him by the Astronomical Society, for the 
Berlin Bphemeris^ which hear.s his name. While the Nautical Almanac has been 
gradually retrograding, and the (Jonuomauce des stationary, the Berlin Almanac 
has suddenly stept in advance of both, and so full are its contents, and .so excellent its 
arrangement, that, m Mr. Solth says, with it an observatory scarcely wants a sin- 
gle hook ; without it, every one.’* The new Nautical Almanac will be one of the 
fruits for whicfi we are indebted to Excke’s example, and we hope it may prove, 
according to the President’s promise, ** as superior to Encke's, as Encke’s is now 
superior to it/* , ' 

The Royal Academy at Berlin has carried into complete effect its plan for a mi- 
nute survey of the heaven, and for tlie formation of a new set of celestial charts. 
Three portions of this useful and valuable undertaking are, already published : viz, 
the lOlli hour m AR by professor Gob el of Coburg, the i4th hour, by the Rev. T, J. 
Hussey of Chialeburst, and the 18th hour by Padre Oioyakni, Imohirami of 
Florence, mi M. Capocci of Naples, The catalogues contain a list of all the stars 
(reduced to the year 1800) within 15* of the equator down to- the lOtfa magnitude : 
and when complete, will be a most valuable acquisition to.the ' practical astrono-aiofi-, 
Of the labours of one member of our own Royal Observatory, we must ’take a' fell# 
wfew : we alwde to' those of Mr, Ewhaeosoh on the mmtant 
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In extracting for tliis purpose the words of Mr. South's address on presenting 
the author with the gold medal, we are in fact giving a most luminous and inter- 
esting review of the history of this subject, so closely connected with the demon- 
stration of the Copernicau system. 

** Three hundred years have now elapsed since Copernicus proposed to the world 
that system which bears his name ; and if we except the labours of Tycho Brahe, 
who, besides a catalogue of 800 stars, made attempts to determine the altitude of 
the pole-star at different seasons of the year, little was done by practical observa- 
tion to support or refute the ideas of Copernicus till the time of Galileo. Ob- 
sen'utions of the eclipses of Jupiter*s satellites induced him to propose them as a 
means of determining differences of longitude, whilst Ins discovery of the pliases of 
Venus removed a serious objection to the truth of the Copernican system, and 
which Copernicus himself predicted would be removed, though he liad not the 
means of doing so himself. About the year 1605, Huygens, by his invention of 
the pendulum clock, gave to astronomical obsen'aticns an accuracy hitherto un- 
known ; and Cassini, by means of the excellent glasses of Campani, acciimuiated 
avast mass of observations of the eclipses of Jupiter's satellites, and deduced from 
them tables whereby astronomers could predict their occurrence, 

NotwithvStanding the powerful arguments advanced in its favour, the 
Copemican hypothesis was not generally embraced ; for in the year 1669, nearly 
a century and a half subsequent to its promulgation by Copernicus, even the 
celebrated Hook, to use his own words, * would not absolutely declare for 
It*/ To settle the matter, therefore, this extraordinary man, feeling that 
the instruments of Tycho, although magniheent beyond all others, were, 
from the nature of their construction, and from their being unprovided 
with telescopic sights, incompetent to detect minute alterations of sidereal 
positions, and knowing that the laws which governed refraction were so little un- 
derstoodf as to render all observations in which that element was materially in« 
volved, liable to errors greater probably than the quantities he was in search of, 
invented the zenith sector. It was erected at Gresham College, and consisted of a 
telescope, 36 feet long, a divided arc, and a plumb-line. The star selected for obsen-a- 
tion, and with reference to which, indeed, his instrument was entirely construct- 
ed, was one which passed within tw'o or three minutes of the zenith of G^»^hata 
College ; it was visible in the day-time throiigliout the year, and was 7 Draemiis : by 
observing its zenith distance when the earth was in opposite points of her orbit, he 
found {as he erroneously concluded) a sensible parallax, auiounting to about 20 
seconds, and, consequently, determined that the Copemican system was the true 
onel* 

** In the mean time, the eclipses of satellites, thanks to the facilities of 

predicting them, afforded by Caesini's: tables, had been assidimusly observed i and 
in the year 1675, the discordances found between the predicted and the observed 
eclipses enabled the celebrated Koemer to demonstrate that light was not instanta^ 
neously propagated, and that the discordances between the tables and the observa- 
tions might be considered as the measure of its velocity. 

The year of Eoemer’s discovery was further marked by another epoch In astro- 
aomicalhlstoiy, namely, the foundation of the Royal Observatory. Flam swap, 

^ An , attempt^ to prove, the motion of the earth from observations made dy Momm 
Moore, F. K B* pp, SandF* , ’ 

f Idem, pp. 10 and IL ' ' 

I Idem, p. 25, . - , ' 
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witli his mnral (padrant, detected a change of place la the pole-star, amoantiag to 
35, 40, or 45 seconds, attributed it to parallax, and regarded it as confirmatory of 
Hook’s discovery, Fndeed, the observations of Hook, as well as of those who 
preceded him, althoogh nominally in search of parallax, had for their object little 
else than the eoefirinatlon or verification of the Copernican system ; and this arriv- 
ed at, there seems t.a have been hut little disposition to repeat them. 

Hence it thjit the brilliant discoveries of Newton having placed the accuracy 
of the Copernican system beyond all possibility of doubt, the investigation of 
pjtraiiax was not resumed till the latter end of November, in the year 1725, at 
which time Molyne^x erected his 24-feet zenith sector, by Graham, in his ob- 
servatory at Kew*. ‘On the 3rd of December, y Dracoms wets, for the first time, 
obserre<I as it passed near the zenith, and its situation carefully taken with the 
instrument ; and again, on the 5th, llth, and 12th, when, no material change in 
the star’s place having been detected, further observations seemed needless, since it 
w-as a tiFYie of the year when no sensible alteration of parallax could soon be ex- 
pected.’ Bbadlky, however, being on a visit to his friend Moeyneux, was 
* tempted by curiosity to repeat the obsemtion on the 17th, and perceived the 
star pass a litthi more southerly than when it had been observed before suspect- 
ing that tlie apparent change of place might be owing to erroneous observation, it 
was obsen'-ed again on the 20th, and he found the star still farther south than in the 
preceding observations. This sensible alteration surprised himself and Molyneux, 
in as much as it was the contrary way from which it would have been, had it pro- 
ceeded from an annuai parallax of the star ; but bemg incapable of accounting for 
it by want of exactness in the observations, and haring no notion of any other 
cause from which such ariparent motion could proceed, they suspected that some 
change in the materials of the instrument itself might have occasioned it. Under 
this apprehension, they remained some time, but being at length fully convinced, by 
repeated trials, of the great exactnesss of the instrument, and finding, by the gra- 
dual increase of the star’s distance from the pole, that there must be some regular 
cause which produced it, they examined niedy at the time of each observation how 
much it was; and about the begirmingof March, 1726, the star was found to he 20'^ 
more southerly than at the time of the first observation. It now, indeed, seemed 
to have arrived at its utmost limit southward ; for in several observations made 
about this tiine, no sensible difference could be detected in its situation. By the 
middle of April, it appeared to be returning towards the north, and about the be- 
ginning of dune, it passed at the .same distance fi‘om the zenith as it had done in 
December, when it was first observed. From the quick change in the star’s de- 
dinalion about this time (it increasing a second in three days), they concluded that 
it would now proceed northward, as it before had gone southward of its present 
situation ; and It happened as was conjectured ; for it continued to move north- 
ward till September following, when it again became stationary, being then near 
26" more norlheriy Ihita in dune, and no less than 39^' more northerly than it had 
been In Mareli. From Septeiaher, it returned towards 'the south, till it arrived, in 
December, at the very same silimtion it had been at that time twelve mohthsi al- 
lowing for the difference of declination ‘ on account' of the precession of the 
equinox/ 

** Such is a brief history of the Kew observations ; commenced, indeed, for the 
ieterminatiem of sensible parallax, but which, as suteequenttyin the hands 

* PMlosof Meal Trwmctions, vol. xxxv* ''P- , , . . . 

H 2 . ■ 

■: : 2471 ft; 
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scHELj led to a very different result. In reading it. we are at a loss whether most 
to admire the mode in which the observations were conducted, or the modest un- 
assuming manner in which they are recorded : no possible source of error is allow’- 
ed to pass without the most rigid examination — no theory suffered to embarrass 
the observers in their observations ; the slightest anomaly became the subject of 
suspicion, till in presumed anomaly was found the moat perfect regularity. 

“ That observations so conducted, leading to results so iinexpectedscould be aban- 
doned till the law which governed them should be unfolded, was impossible. But 
Bradley rejected all inquiries into the cause til! the effects were accurately deter- 
minexl ; and feeling that the apparent motion was obtained by observations only of 
one year — by one instrument — and by one star,— he erected at Wanstead, aided by 
his friend Graham, on the 19th of August, 1727, his zenith sector of 12f feet 
focus, formed, indeed, upon the same general plan of .Molynet;x*s, but furnished 
with a divided arc of 6 t degrees on each side of the zenith point, for the purpose 
of enabling him to ascertain, by direct observation, V'hether other stars than y 
Braconis would be similarly alFected. The instrument’s situation, when adjusted, 
‘niigiiibe securely depended upon to half a second,’ and its telescope could be 
directed to ^ not less than 12 stars, bright, enough to be seen in the day-time,’ 
tliroughotit the year : the same changes were observed as had been previously de- 
tected with Molykehx’s instrument. Inflexible, however, in hia resolution not 
to generalise till sufScient means Avere collected to lead him to a * probably just 
conclusion,’ the year* of probation was suffered to be coi%ieted before * the ob- 
sert'ations Avere examined and compared then it Avas that he satisfied himself of 
the general laws of the phenomena, and then^ and not till did he endeavour 
to And out their cause. Convinced that the apparent motion of the stars Avhich 
he had obseiwed wds not owing to nutation — persuade d, that a change in the 
direction of the plumb-line with Avhich the instrument was rectified was insuffici- 
ent to luwe occasioned it — and having appealed iinsuccessfuliy to refraction,— he 
perceived, * that if light Avas propagated in time, the apparent place of a fixed object 
would not be the same Avhen the eye is at rest, as when it is moAung in any other 
direction than that of the line passing through the eye and the object ; and that 
when the eye is moving in different directions, the appanmt place of the object 
AAajuld he different.’ He therefore annuunced his discoA^ery in these Avords : * 11mt 
all the phenomena proceeded from the progressive motion of light and the earth’s 
animal motion in its orbit,* or, as he afterivards called it, aberration of light. 

“■ But he udio determined its existence determined also its constant, and fixiHljt 
at 20^' ; giving us, therefore, the interval of time in which ligiit travels from the 
sun to the earth, as eight minutes and seAxui seconds, differing from that deduced 
by Roe.wer nearly three minutes of time, a circumstance not at all to the discre- 
dit of lioEMER, considering the imperfect knoAvledge of the theory of JupUef*i 
satellites at the time he made his important tliscoA’’ery. 

^*The obsm’ations, however, wliich led Beadlev to llic discovery of aberration, 
and to the determination of its constant, being as yet unpublished, have given rise 
to insmuations certainly ungenerous, and probably unjust. Iriipelkcl by more ho- 
nourable feelings, our illustrious associate Bessel, alluding to the observations of 
7 Br&eonw made by Brabley when the sector wan removed to Greenwich, say»\ 
* C^ierUm Beabblii ohervotimes Wamteaiianm' H^erwi ponmni k meiorm »«- 
gmM miem tmpore^ ohervotm mnt tM/«, in guBm si^0Tniimd 

^ .Fundameuta Astronoiniw, p. 124 
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contrariafuermi mgna : qua de causd^ et propter oUervationum prmimdmm, opta- 
Mle esset reperire ipsa Bradleti autographa: It will, therefore, be highly grate- 
ful to him, and to astronomers in general, to be informed from this chair, that the 
manuscripts of the Wanstead obser\^atioas are found !—that to the honour of the 
University of Oxford, twenty-three sheets of them are already printed ; and that 
the volume will be presented to the public with as little delay as possible, uuder 
the superintendence of Professor 'Rigaitu. 

Till within these few years, the constant, as determined by Bradley, was uni- 
versally employed in all our astronomical reductions j recently, however, astrono- 
mers hare re-investigated it. Delambre, from the eclipses of Jztpiter's satellites 
regards it 20'V^5* Bessel, from Bradley's Observations made at the Royal Ob- 
servatorv, after be was appointed Astronomer Royal, has deduced for the con- 
stant 20^’'di8. Lixdexau, by comparisons of Bradley's, Maskelyxe’s, 
Bessel's, and Pond’s observations of Polaris, has obtained for it 20"', 61. Brink- 
ley, from his own observations, considers it as 20", 37* Whilst Struve, by his 
obseiTations, draws almost the same inference, namely 20", 35. 

Such were the results most entitled to our confidence, when Mr. Richardson, 
in the hours allotted to him for repose or recreation, undertook those labours 
which form the subject of our present consideration, and of which the following is 
a brief outline. A second mural circle by Jones, after the model of that of 
Troughtox’s, having been erected at the Royal Observatory, in the April of 1825, 
corresponding observations with the two instruments were carried on simultaneous- 
ly I they were confined, indeed to a few stars, but every precaution to render them 
as accurate as possible was adopted. Thus, the index error of each instriimant was 
ascertained bv observing the same star alternately, by direct vision and reflection ; 
each pair, therefore, giving to its respective instrument one horizontal point per- 
fectly independent of astronomical tables, the final accuracy of the determination of 
the index error being directly as the number of pairs observed. Throughout the 
observations, the place of each star was arrived at by reference to the six micros- ; 
copes of each circle ; care iiiso being taken to equalise, as nearly as possible, the tern- 
perature of the observat ory with that of the external air, so that errors to any ex^ 
tent, arising from partial expansions or erroneous divisions of the instrument, were 
effectually excluded. 

From such unexceptionable data, fourteen stars were selected l)y Mr. Richardw 
SON as the fittest for his purpose, being those the least affected by refraction, and the 
most affected by aberration, so that the errors of observation might have the mi- 
nimum influence upon the results. Upwards of 4000 observations he separately 
discussed, and in no instance was the actual aberration of each observed star less 
than 14"' ; and the conclusion to which he has arrived is, from Troughton’s cir- 
cle,^ that the Constant of Aberration is 20", 505 ; whilst by Jones's, it is 20", 502, 
the one ditfering from the other but three-thousandths of a second. 

< Hook, in searching ’ for parallax, was misled by his instrument. Bradley, in 
detecting it was unsuccessful, but discovered aberration. Hookas instrument was 
, the work of his own hands ; Bradlky^s was the work of Graha&c, ,■ Sensible that - 
much of his astronomical glory was referable to the .accuracy of his instrument, 
the amateur astronomer of Wanstead was ever ready to acknowledge it ; and when 
we eoasider that one hundred years’Tmprovementdn'^tmnomW manipul^lons 

mn dter the wastant of aberration as detemlned by; him 

are almost W to exclaim * gmndo uUw ^ ^ , 

'nJSsfe 
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Our Obaham is amongst ns ; to liiin we are indebted for tbe instruments with 
which results thus important have been obtained, and also for the mode of using 
them, through which the maximum of accuracy has been acquired. One of them 
was made with his own hands, the other under his direction ; and it is not too 
much to say, that the disciple has shewn himself worthy of his master. The bene- 
fits which Euwabb TaouGHfoN has conferred on science are too well known to 
need enumeration. His Majesty the King of Denmark, not insensible to the im- 
portance of science, and feeling that for much of the accuracy to which astronomy 
and navigation have arrived, we are indebted to the genius of our revered meuiber 
has recently acknowledged his gratitude to him, by the presentation of his gold 
medal, inscribed with the wwd ‘ Mjerito.’ Never was inscription mure appropri- 
ate. hlay he live long to enjoy this token of respect I alike honourable to himself 
and to the princely feelings of its royal donor. 

On looking over the constant as determined by each star, nothing definitive, as 
Mr. RicriAJiD&ON justly observes, can be concluded, as to whether light emitted 
from different stars is propagated to us with different degrees of velocity : the idea 
Is not irrational, but its validity future astronomers must determine.*' 

Before concluding our imperfect sketch of what have been the labours of astro- 
nomers in Europe, we must not overlook the works of our countjynnen in the East. 
The Madras Observatory has been newly modelled, it is true ; but in its olden state, 
under the indefatigable Goldin gh am, it was turned to the best purpose, as is proved 
by the creditable volumes published from time to time under great disadvantage 
from the want of a good printing establishment. A volume of the observations in 
1831 is just announced to the public, and we know that they have been reduced and 
arranged with great care by Mr. Taylor, who, although now commencing a new 
career with more powerful and perfect means at his command, knows how to ap- 
preciate the talents and care of his able predecessor. 

Among the deaths of eminent astronomers noticed at the last annual meeting 
were those of the Rev. F! Fallows, late astronomer at the Gape of Good Hope ; Capt. 
Foster, R. N ; — M. Pons of Marlia, and the Abbe Oregoire. Mr. Fallows was 
appointed to the Cape early in 1821, and he reached it in the 12th August. 

His first undertaking was an approximate catalogue of 275 principal stars, pub- 
lished in the Phil, Trans, 1824. From the description of the instruments employ- 
ed, it will be seen, that they were of a very- humble description, viz. a portable tran- 
sit of only twenty inches focal length, and a very indifferent altitude and azimuth 
instrument by Ramsden, ill divided, and unstable in its adjustments, being indeed 
originally constructed as an equatorial. It is probable that the length of time 
which must necessarily elapse between the design and comjdetion of a first -rate ob- 
servatory, in a foreign station, was not fully taken in to account, either by the 
Governraent or the astronomer, otherwise the temporary instruments would, doubt- 
less have been of a very different class. The plan of the obsenMory was received 
by Mr, Fallows in tbe latter part of 1826, and he iminedlatdy proceeded to carry 
it into effect. A site was selected about three miles from Cape Town, and Mr. Fal- 
lows lived in a teal on tbe spot, to determine the lines of the building and to sii|)ei*- 
intend the workmen. The foundations were dug out before the clerk of the works 
arrived to relieve him from this task. 

the beginningof 1829', the transit and mural circle were fixed in their places, 
and we might now have anticipated a season of enjoyment for the Cape astronomer^ 
but for some cause hith^to unexplained, the circle to which he had looked forward 
with pride and exultation proved for a long tiine a source of bitter iineiwiaess. Some 
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part of this most doubtless be attributed to the shattered state of the obserrer's 
health ; but the fact, that ‘ the index error of two opposite microscopes was ever 
variable in different parts of the instrument, while with three microscopes, at 120® 
distance frum each other, or with the Tsvhole six, the index error was nearly cdrt-* 
stant/ was sufficiently startling to harrass a person of less sanguine and zealous 
temper. Finally, Mr. Fallows was of opinion, that some permanent injuiy’’ had been 
received by the circle and axis, from a full which the package received whilst it was 
removing from the hold of the ship at the time of landing, but that the mean of the 
six microscopes might be fully depended upon, since high and low stars, when ob- 
served directly and by reflexion, gave the same position of the horizontal point. 
Before be liad come to this conclusion, which seems to have been some time in the 
middle of 1S30, sickness deprived him of the services of his assistant, Capt. Ronald, 
and Mr. Fallows was left, unaided, to do the best he might with a transit and mural 
circle. He was relieved from this difficulty by the affection and intelligence of Mrs. 
Fallows, who offered to undertake the circle observations while he was engaged with 
the transit, a very little instruction sufficed to render her perfectly competent for this 
task : and the Cape astronomer had like Hevelius, the pleasure of finding his best 
assistant in the partner of his affections. Some of his letters, written at this time, 
express a strong hope and confidence that he should at length he able to justify the 
high expectations which had been formed of the observatory, and that his work 
would bear a comparison in accuracy, though not in extent, with that of any other 
establishment. 

But the labours of the observatory were too much for a constitution already 
much enfeebled by previous illness. He had suffered very severely from a coup dfe 
soon after bis arrival at the Cape, while fixing the small transit ; and besides 
some less serious complaints, experienced a dangerous attack of scarlet fever in the 
summer of 1S30, from which he seems never to have fully recovered. In the begin- 
ning of 1831, bis health was visibly impaired, hut he could not he induced to leave 
the obsen'atory before the equinox. Towards the end of March, he became inca- 
pable of struggling any longer with the disease, and went to Simon’s Town ; but it 
was now too late, and he breathed his last on the 25th July, 1831, in the forty-third 
year of his age.” 

Mr. T. H enderson, well known as one of the most active and enlightened culti- 
vators of astronomy, has been appointed to succeed Mr. Fallows, with Mr. 
Meadows, as his assistant. ” 

Captain Foster (known as the companion of Capt, Parry in his voyage to the 
north pole) was unfortunately drowned while descending the River Chagres, in a 
canoe, towards his ship the Chanticleer, then lying at anchor. He had nearly com- 
pleted his experimental voyage, the object of which was to $wing Kater’s convertible 
pendulum near the equator, and in various places in the southern hemisphere. He 
had performed this task at, fourteen different places, and, had amassed a series of 
1017 observations, arranged* with such system in printed roisters that there will 
he little difficulty in digesting the results. . ^ ■ 

M. Fons belonged to the observatory of Marseilles, where he became known 'fi-om 
his steady attention to the , discovery of comets ; indeed in the beginning of his 
career he ww ]^ut at the head of an observatory at hiucca^hy Maria Hionisa of Bour* 
bon, 'with; provMon that he should receive _ tod dollars from the Queens purse Ibr 
every comet he might discover I 
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58 Origin of the Kdla^Chakra and Adummka 

over tlie door of the Bihar the ten guardians (of the world), he wrote 

below them thus: ^ ^ i r t? m \ 

He, that does not know the chief first Buddha, ,Adi~Buddhaf 
knows not the circle of time, (Kdla-Clmkra, dus-kyi Mior-lo, in 
Tibetan^'*) 

He, that does not know the circle of time, knows not the exact enu- 
meration of the divine attributes. 

He, that does not know the exact enumeration of the divine attri- 
butes, knows not the supreme intelligence (S. Vajra dhara jnyuna, Tib. 
rdo-rje /Klsin-pahi yd-shes.) 

He, that does not know the supreme intelligence, knows not the 

Tantrica principles (Tantra Ydnam.) 

He, that does not know the Tantrika principles, and all such, are 
wanderers in the orb of transmigrations, and are out of the way (or path) 
of the supreme trimnphator (S. BJiagavan Vajra dliara. Tib. 6,chom- 
Han-Jidas rdo-r]e ^dsin-pa») 

“ Tlierefore, Adi-BuMha (Tib. mclihog-gi dang-pobi Sangs-rgyas) 
must be taught by every true SLiima (S. Guru, a supenor teacher, 
religious guide), and every true disciple who aspires to bberatioa.(or 
emancipation) must bear them.” Thus wrote he: 

“ The venerable (the lord) Nabotapa (Narottama .) eing a 
time the principal (S. UpMhyaya, Tib. mkban-po) of the ; he, 

together with five hundred pandits, disputed with him, but when ey 
saw that he excelled them all in disputing, they fell down at his feet, 
and heard of him Adi-Buddha; then this dectrine was much propa- 
gated.”— See leaf 68, by Pa'dma Cabpo. 

Here follows the text of the above quoted passage by Pa'dma Ca kpo, 
both in the Tibetan and Roman characters. 

* Tlie ma-Chakra^nd Adi-Buddha systems are probably the same with tl, at 
of the Samaaiaus in the north, in Transoxana, and beyond the Jaxartes as it has 
been described by M. Deguignes, in his “ Histoire Gdnirale des Hiins, ynre 111. 
n 223 &c , recently criticised by M. Remusat ; since the doctrine of the 

same, as I have fLnd in the Tibetan vohimes.-Besides the nip.ic.ai 

tlSogy and philosophy, there are in the JTAte- CAaira system several work on 

astronomy, astrology, and prophetical storieson the rise, progress, and dechi e ol the 
MuZmedan faith lln tL istan-Zigyur collection (of 22.o volumesj the live ni.t 
volumes contain fifty-two tracts or treatises on the A(i/a-a<iAra,all translatul horn 
the Sanscrit; biit,bLides these, there are many other volumes written by libttan 
ttboron the sa^e subject. In the Asiatic Society’s library, f « 
printed volumes, containing commentaries on the “jjie 

woperlv mKhas-gnib, mentioned in this paper as a very celebrated writer w th 
fifteenth century. Should I find any interesting article in it, 1 shall Uke occasion to 
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J)6 Bas di’us hialandar byoa> ^tsug-lag’ khang-gi s^o gong-dii rnaTn« 
pa Miu dvzxi^ /dan bris, delii, ^sliam-du ; ** Gang-gis ?wchliog«gi dang- 
pohiSarigs-fgyas mi-slaes-pa desni dus-kyi Akbor-lo mi-shes-so,* Gang- 
gis dns-kyi /dehor- lo mi-shes-pa des ni mtsban yang-dag-par /irjod-pa 
mi-shes-so; Gang-gis mtslian yang-dag-par ^rjod-pa mi-shes-pa dds 
rdo-rje /idsin-palii-yd-slies-kyi ski-mi-s!iesso ; Gang-gis rdo-rje Msin- 
palii ye-slies-kyi .skii mi-slies-pa des -snags-kyi ■ tbdg-pa mi-shes-sa"; 
Gang-gisA'nags-kyitheg-pamishes-padetbams-chad ni /^khor-Ya-pa std 
khom-/dan-/^da3 rdo-rje /^dsiii-pahi, lam dang bral-vaho. De-lta-vas-na 
?;zclihog“gi dang-polii Sangs-rgyas ni /^Lama dam-pa- rnams-kyis S^tari- 
par-bya- 2 iiing% thar-pa don-du fjrnyer-vahi slob-ma dam-pa-mams-kyis 
»myan-par-byalio/' zhes br is-pa. 

Jovo ISiAROTAPA do dus delii mkhan-po yin-pas, de la sogs-pa Pan- 
dita hm brgym /^rtsad-pas phol-du pliyin-par mtliong-nas zhabs-k 5tud- 
dti dang-poiii Sangs rgyas nyan-pas chlier dar-var gynr-pa yin-no. 


IL — Jourml of a 3Iarck from Aim to Kendat, on the Khyendwen River, 
performed in 1S3I, bj D. Richardson, Esq, Assistant Suryeon of the 
Madras EstaMkkment, under ike orders of Major E, Burney, the 
Resident ni Am. 

20th January, time 5 b. 20 m. distance 10 miles; direction N. 40® 
W.; at noon, started from Ava; 12 In 25 m. crossed the river, which, 
with waiting on the northeni bank for two horses hnd some coolies from 
the Myo Woon of Tsa-gam, detained ns till 2 h, 45 m, when we again 
.proceeded* and at 3 In 25 in. passed Fa-heMm, 'Or Blackamith’s Vil-* 
lage, of from seventy to prjre hundred houses, all inhabited by black- 
smiths from Tsa-yain, (the city on the northern bank of the river oppo- 
site to Am ;) to this place the houses are nearly continuous.^ At 3 h, 
35 m. pass KyoukAskeei, nearly the same number of' "houses ; ‘ the 
Inhahitaate employed in making marble images for the pagodas, and 
other religioiB edifices. At4L pass Magee4zm$ nearly the 
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same size as the others : about 4 h. 30 m. pass -within a furlong- east 
of the Koung-mhoo-dau-gyee pagoda, to the S. W. of -which, about half 
a mile, is a swamp of some extent, and to the east of it, and of the 
road, another, called Ye-kjia, the waters of which are extremely bitter. 
5 h. 20 m. halt at Tsa-ye, a large village ; the road throughout the 
day has been level and good : about two and a quarter miles w^est from 
the foot of the Tsa-gain hills ; — the soil light and sand\' : nearly the whole 
country, on both sides of the road, has been under cultiv-ation, and 
the cholum^ and paddy stubble is now covered with many hundred black 
cattle, in high condition* No Tes had been built for us here, though 
orders to that edect had been issued by the Lhwot-tm many davs. 

21st. Time 3 h. 5 m., distance nine miles ; direction N. 20*^ W. ; 9 a. m. 
leave Jka-ye,* 9 Ii. 30 m. pass through Padoo, a large village, perhaps 
160 houses. 12 h. 5 m. halt at /fe/c-A-fX, about 90 houses (in the 
ZaratJ ; appearance of the country much the same as the latter part of 
yesterday's march. Cattle numerous, water sufficient, and cultivation 
extensive, but, slovenly in most places, with the exception of the spots 
where gram is sown, which is about a foot high, green and vigorous, and 
the fields well cleared : the jungle has been only partially grubbed out, and 
the paddy, sesamum, and choluni sown amongst the remainder. The road 
to-day level, and still light and sandy, has run along a plain, between 
the Tsa-gain hills to the eastward, running about N. 20® W. distant 
three miles, and a ridge of elevated ground to the westward, running 
nearly in the same direction, distant about eight miles. Great part of 
this plain is, and the -whole might be, brought under cultivation. 

22nd. Time 7 h. distance 21 miles, direction N. 20® W. ; 8 a. m. 
leave Kek-ha ; — 8 h. 50 m. pass Thughe, a small village, perhaps 20 
houses ; — 9 h. 20 m. pass Fay Tkughe, about 60 houses : — 9 h. 45 m. 
pass Oun-ngay-houk, about 70 houses : — 10 h. 20 m. Kamday, small vil- 
lage ; in the palmyra tope, preparing to make sugar : — 1 1 h. iO m. Bn- 
hay taung-coiig h, 40 m. En~hay, rather a large village : — I h. 20 m. 
They-yoin, small village, some remarkable pagodas : — 3 h. 8 m. halt at 
He-lenJoxgQ village, about 150 houses. The road light sandy, as before, 
as far as Tkey-yoin, from which commences a rich loamy clay, and the 
crops of grain seem from the stubbie to have been heavier. The 
range of hills, to the westward of which we have been marching, termi- 
nated at, I(ek->.ka^ and exposed to view a second range somewhat higher 
'than the first; the .highest cnlkd Seew-^koo4mug, perhaps 1500 or 2000 
■feet, bounding the Shan .country, running nearly in the same direction 

* Bumese, Pymny ; I am ‘ told the whole country from this to Mouxoho is 
under water in duly, and September, ' 
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(N. 20® W.) and distant from the road perhaps 15 or 20 miles. After 
leaving En-baij, tip to which place the cultivation of all the common grain 
of this country was almost uninterrupted, with large and numerous herds 
of cattle and villages at short distances, — the horizon to , the' westward 
was. hounded by apparently a thin strip of palmyra trees, 
way north, then coming 
numbers, crossing the road, and running 


running /.spme., 
round to the eastward, increasing in 
ag on towards the hills ; im- 
, is' a grassy, apparently marshy, 
the borders of this, about quar- 
ter of a mile from the road, small clusters of huts called Tsha-^domi, 
from the occupation of their inhalhtants, who are salt-makers ; and 
between these and the road, the paddy grounds, from which the salt is 
also obtained, continue to HeAe/i. 

23rd. Time 8 h. distance 22 miles ; direction N. 40® W. ; 8 a. m. 
leave Be4en, immediately after which, cross for a few minutes some 
high broken ground, at the foot of which cross some marshy grounds 
in the salt heids ; at S h. 30 in. the paddy fields and cattle of the village ; 

9 h. 30 m. grassy plain with open jungle ; 9 h. 45 m. jurigle closer ; 
— 10 h.pass a small village of 10 or 12 houses, called TJia-men-khjeU 
tslmin^ or cooked-riee shop, -where three people may dine well for ^ of 
a tikal ; the inhabitants of this place belong to Mout-ts/io-bo, and come 
out here, and to some other v illages of the same name in this neighbour- 
hood in the fine monsoon, to keep these shops ; — 10 h. 30 m. a small vil- 
lage or salt station witli its paddy ground and cattle ; 1 1 h. 50 m. arrive at 
3foi^t-is/wAja,fmnom as the birthplace of Ai.OMPEA,a walled city of two 
miles square : tlie walls principally of bricks, partly of a kind of slate, 
are still in pretty good repair, though the city was at one time, since 
Alomfka, entirely abaiidonecl, and has only of late 3 rears been re-occupi- 
ed; it is said to contain 1000 houses, which I should think rather under 
than over the true estimate, though there are extensive paddy fields, 
(amongst which many of the descendants of Alompka are living by their 
labor) to the nortliward and westward, between the Inner brick walls 
and the outer wall, or earthen mound, round which is the ditch. To 
the southward, there is no earthen wail, and the ditch is close to 
the brick walls. The inner small fort or rather palace enclosure (for 
it is without fianklng defences of any- sort, as indeed, is the large 
one to any extent), is entirely without inhabitants. The old palace 
nearly all down, and overgrown with long grass and creepers; it must 
have always been confined, as the L/moUtm and platform for the gong 
for striking the hours are divided from it^^within,tbesame enclosure, 
by a brick wall. The large pagoda adled or Nm 





thoo Koung-mhoo-dm, is of considerable size^, but no gilding is now 
visible on it. 12 h. 20 m. start, and at 1 h. 25 m. pass out of the 
Kathee gate of the outer wall; the ditch, which on the south side is 
empty, and might be crossed without notice, is here in tolerable repair, 
and between the gateways to the right, full of water'^. 2 h. 35 
a small village (Tkamen-hhyeUtsJiabi), 3 h. pass Ka-daun, a village of 
50 or 60 houses : at four, halt at Kija-ijowa, a village of about 200 
houses. The first part of to-day's march has been less under cultivation 
than the same distance during any former part of the route from Mout^ 
tsho-ho ; hitherto it has been almost continued : cattle and water abun- 
dant, the road good throughout : the eastward hills have been visible all 
day, but extremely distant in the afternoon : no high land visible to 
the westward, many of the villages surrounded with cocoanut trees, 
and the palmyra numerous throughout, notwithstanding the extensive 
production of salt. For the last two days, I have not tasted any water at 
all brackish. Of the salt, three different kinds are obtained — the red, 
the bitter (probably containing a portion of sulphate of magnesia), and 
the white ; the two former are entirely used in making Gm-pee or 
BalacJiong ; the latter only is good and fit for culinary purposes. 

24th. Time 7 h. 10 m. distance 19 miles, — direction N. 65^ W* 
8 A. M. leave Kga-yowa ; 9 h. 15 m, pass the second Kya-yoma, 
of which there are three established by Bundoola when he was 
Myo "Woon of Dehay-en, and governor of the northern provinces : to 
pass a small grassy lake, and the third Kya-yoma ^ — 10 h. 30 m. pass 
Men-daun. In the jungle to the north of this, which is scantily in- 
habited, there is a herd of 50 or 60 elephants, which are exceedingly 
destructive to the crops in this neighbourhood. 12 h. 45 m. came on 
the banks of the Moo river now easily fordable on horseback, but of 
much greater extent and depth in the rains. There are now two 
streams of nearly equal size, with an extent of perhaps 100 yards of 
land between ; the whole from bank to bank cannot be less than 400 
yards. Crossing which river and waiting at Ye-oo, a large village on the 
western bank, for some fresh horses, detained us till 2 h. 5 m. and 
at 3 h. 15 m. halt at Fhch.lan-goun, Paid my respects in the evening to 
the Dehay-en Myo Woon, (a relation of the Queen's,) who is a Men- 
gyee, and in addition to his Myo Woonship, also governs the northern 
provinces: he is a man of about 45 years of age, of intelligent and ra- 
ther prepossessing appearance; he was engaged in the usual important 
duty of witnessing (or natch) on the occasion of calling Thadoo 

* I was told that the ditch could at any time be filled from the Km^dau-^gyee, or 
gresEit royal lake, which lies about two or three miles to the N. JE, 
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to a new pagoda, many of wliich edifices and some magnificently gilded, 
with Pkoun-gyee houses and tanks attached, have been constracted by 
liim, and his predecessor, proclaiming the richness of his government. 

The Mils to the northward were visible till nooit, since which I had 
not seen them : inhabitants, cattle, cultivation, and water, plentiful ; and 
the roads good for any description of carriage at this season. 

25th. Halt at PhaJaii-goun^ 'which is a large scattered village of pro- 
houses ; the governor of thenorthern provinces has now his re- 
The city loiBehmj^en, from which he takes his title, is situat- 


bably loO'- 
sidencehere. 

ed about six miles to the south-westward; it is nearly depopulated, and the 
walls entirely out of repair. He (Myo Woon) furnishes from his government 
(which extends now, since the removal of the Myo Woon of Mout-tslio-ho 
from the Tsa-gmn territory, to the Khyendwen),Z^QQ soldiers and s\xh6s 
or officers. 300 of them have been exercising with muskets last even- 
ing and to-day, assisted by some natives of British India, six of whom left 
Ava three months ago, receiving 25 tikals each ; they say, they have been 
drilling recruits to the northward, and are now about to return to Ava. 

Grain is here plentiful, and tolerably cheap ; paddy sells at from 15 to 20 
tikals per 100 baskets ; eholuMf 1 0 tikals per 100 baskets, and the sesamum 
oil ^ tikal the vis, and palm sugar (a large quantity of which is made here, 
and sent to the other parts of the country, even exported at Eangoon ; 
the season for entering on the manufactory commences the end of next 
month), I understand it sells for 15 ^ tikals the 100 vis. Though cattle 
are so plentiful here, I am told that as much as 80 tikals is sometimes 
given for a good caste bullock, with the proper marks ; but cows and 
the common bullocks sell from 5 to 8, or 10 tikals ; and for common 
draught cattle, from 10 to 15. Got some coolies and horses here. 

26th, Time 4 h. distance 12 miles; direction N. 6(P W. left 
Im-goun at B h. 55 m. p. m. Pass Sedi Mee, a village of 30 houses; — 9 
h. 25 m. JVag They, of the same size; — 10 h. 10, m. Yowatheet^ about 
100 houses, which is called Yowamu, or chief village, from which many 
little nameless villages in this neighbourhood are offsets. — 11 h. 25 m. 
cross a small nala, and 8 h. 12 m. halt at Myago, The whole maxch 
to-day has been one uninterrupted sheet of cultivation ; the soil, rich 
clayey loam, the crops heavy and close, and the whole country studded 
with palm trees, round which the paddy is sown with no more loss of 
room than the size of their trunks. The trees most numerous in the 
jangle are the Tkeei-tse^ w^hich were in full flower on my return on the 
iith February* 

♦ 1 discovered on my returu that I had considerably underrated the populationi 

of this part ol country* . , 
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27tli. Time 9 h. 15 m. distance 25 miles, — direction N. 80° W. ; 
7 h. 35 m. leave Myagoo at 8 h. pass a small village, where sugar is 
made ; 9 h. 30 m. another small village, of 5 or 6 houses, — small stream. 
12 h, cross the wide bed of a nameless mountain stream, in which the 
stream of water at this season is not anlde-deep ; from this there is a 
slight gradual ascent; — at 4 h. pass the village Yowa-ngaiji 20 houses; 
4 h. 50 ni. halt at Benthee in the jungle. No village, and very little 
water; the road has been as good as usual, but entirely in the jungle. 
Since 9 h. 30 ni. with the exception of the little village of Yowa-^ngay''^ , 
we have seen neither inhabitants, cultivation, nor cattle, and the pal- 
myra has entirely disappeared; the jungle has been open, principally 
composed of Errx trees ; some teaks of fair size, and a great number 
of TheetAse trees. 

28th, Time 6 h. 30 m. distance 19 miles; direction S. 60® W. 7 
h. 30 m. leave Benthee 8 li. 15 in. pass the end of a deep ravine, 
running N. from the road. Since noon, yesterday, have been ascend- 
ing ; — now (S h. 45 m.) descendj into the broad bed of a river (without 
a name), along which in deep sand, the road runs all the way to 
Thoun^houk, when it falls into the Khyendwen, and along which a 
small stream of water finds its way, occasionally on the surface, oc- 
casionally lost in the sand ; the banks, which are of soft sandstone, 
vary from 20 to 100 feet, often perpendicular; sometimes on both, 
sometimes only on one side of the river, the other being low, covered 
with jungle, as the high banks are to their edges. In width the river * 
varies from 40 to 120 yards, or more; and in the sand are many larger 
roUed masses of granite and sienite ; but I saw no other rock in situ but 
the argillaceous sandstone, of which the whole of the bank is composed, 
and which is in a state of decomposition wherever it is exposed to the 
action of the atmosphere. 11 h, JT a small village, with 10 or 12 
houses, some cattle, bafialoes, and cultivation about it; there is a ravine, 
running away to the N. W. and a small stream comes down from the 
westward, running apparently in much the same description of bed as 
that down which we have come, which joins here ; and the ground is more 

* This is the only village left of several very large ones, which were situated here, 
and were destroyed by robbers before Bnudoola, wbo immediately preceded the 
present governor, was appointed to this province; they came from Lado, about 11 
miles S, E. of Moutshobo, Their chiefs, wearing gold chattabs, ransacked the countrj^ 
sometimes with 2000 folloTvers. Bundoola however cleared the country, which has 
remained quiet since, and travelling now is perfectly safe. 

t A large forest tree ; the timber of which ia used in boat-building, and the 
leaves in the thatching of houses where grass is scarce. 

Z AH the streams to the eastward fall into the iUbo, those to the westward into 
the Khyendwen, 
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swampy (witli long grass) than any part of the country since leaTmg 
Ava ; the road is however still very passable for any common carriage s 
1 F. M, low range of hills, S. 70® W. distant six miles, nmning S. 20® 
bed of the river, which is now a continued stream, and march along its 
banks till two :• — halt at Thoim-houk, a village of about 20 or 30 houses 
on the E. ; leave the banks of the Khyen-dxoen. The road we have come 
to-day is the only one by which communication is held wdth the capital, 
even in the rains, though the torrent is so impetuous during and imme- 
diately after heavy rain as not to be fordable, yet it soon runs oil* and 
never sends a continued body of w^'ater into the Khyen-dwen for any 
length of time. 

29th. Time 4 h. 15 m. distance 12 miles, direction about N. 75® W. 

8 h. 30 m. send the baggage by the river, by wliich greater part of 

the communication to the N. W.is carriedon; we leave for 

a few minutes w^e travel through a thick jungle, then ascend a low but 
steep hill, down the descent of which we are obliged to dismount and 
lead the horses. At 9 h. 10 m. in sight ofthe Khyen-dweny and proceed 
along the broad bed of a mountain torrent in deep white sand, with 
high perpendicular banks running off in ridges from the stream 

9 h. 35 m. enter the jungle, and immediately ascend another hill ; 
pass along a narrow ridge, and descent very steep ; continue cross- 
ing steep ridges of low sandy hills, covered , with jungle, and winding 
amongst them in the dry beds of torrents, till 12 h. 15 m. when we 
pass a small village in a cultivated plain : — 12 h. 30 m. cross a small 
stream about knee-deep, in which the horses suddenly sink up to 
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■ward and jungle on the eastward side, along which we proceed till U 
h. 25 m. when the water is lost in the sand; halt till 12; then to 
Fa-doo-ijee, where we halt at 3 h. 15 m. in a small bamboo Za«yat 
in the jungle; the road has much the same character as yesterday, v/itli 
the addition that some of the ravines close to the road have a consider- 
able appearance of danger ; both sides of the first stream, along which 
we passed till 9 h. 45 m., are well cultivated and inhabited, with many 
buffaloes and some black cattle. We follo-wed the cart road of the val- 
ley till 11 h. 25 m. when we left it to the eastward; the jungle prin- 
cipally composed of Mn trees, with a considerable number of teak and 
TheeUtse trees ; we have seen numerous marks of deer, wild hogs, and 
cows throughout the march ; passed some small pieces of petriiied wood, 
but not nearly so abundant as yesterday, 

31st. Time 7 h, 45 m. distance 20 miles — direction N. 35 W. at 7 h, 
45 m. A. M. leave Fa-doo-ye, and proceed along a jungle path in all re- 
spects the same as that we have followed for the last two days, 
till 4 p. M., when we pass some paddy fields with a few buffaloes belong- 
ing to the small village of Baht, which consists only of 4 or 5 houses, 
at which we halted at 4 h. 25 m. Some high hills to the westward of 
the Khyen-dwen, within a few miles of which this village is situated. 
One visible from this, bearing N. 80® W. distant 15 miles-— direction of 
the range is about N. 10 W. 

1st February. Time nine hours ; distance 25 miles ; direction N. 20® 
W. ; were nearly losing some of the horses in the night by a tiger, which 
has done a good deal of mischief between this and the next stage ; 5 h. 
50 m. leave Baht by a sandy road, on the side of a small stream, 
with paddy fields along its banks, till 8 h. 30 m. when we halted at 
Ma-tsen to breakfast ; had cold dew or fog all the morning, so hea- 
vy as to fall from the trees^ as after a shower. We have had during 
the night ever since entering the, jungle, and it -svill continue it is 
said till the beginning of the rains, which set in here about the mid. 
die or end of this month. 10 h. 25 m. leave Ma-tsen, by a pretty 
good buggy road along the edge of the stream we have followed from 
Balet, and which here runs in a valley of about a mde in width. This 
valley is nearly afl under cultivation, with a good many black cattle and 
buffaloes; It IS hounded on the west by a low range of hills, and to the 
east by high hiUs running off in ridges to the northward ; the little vdl- 
ages m this valley go by the general name of Ma-tseu, and are said to 
auiount in aU to about 400 houses. 12 h. 30 m. leave the vaUey and 

jungle, tUil h. 20 m. ; pass a smah viUage. From this to NantMe the 



course or tae river is exceeaingiy circuitous amongst low rugged 
hills, across wliicli our path has lain : after passing three small villages, 
each in its little valley by the stream, which is here perhaps two and 
half feet deep, at 4 h. 45 m, halted at Nanthee, a village, 40 or 50 
houses, with extensive paddy fields, many black cattle, and a fe'vv horses. 

2nd* Time 5 h. 40 m. ; distance 16 miles; direction N. 20® 
E. 7 li. 50 ni*, leave jSuntliee, and proceed along the banks of the stream 
in a little valley , two or three miles in "width, in which the Ncin^ 
thee villages are scattered in the same way as were those of Ma4sen 
yesterday ; road partly good, till 9 h. 30 m. when we entered the jun- 
gle, and the path assumes the same character as the jungle of the 
last few days, from 1 li. 30 m. till 2 h. 30 m, when we halted at 
Kendat : the road is level, and the counti*y open and cultivated to 
the N. W. as far as the Khi/e/i-dweu river ; immediately on the wes- 
tern side of which, distant about six miles, the rugged hills of the Ma- 
nipur territory rise to some height, and run away in confused and 
broken ranges to the N. E. close to the edge of the river. Kendat, 
the present I'esidence of the Khambat or Kendat Woon, (for the 
former title is still given liim by the Barmans, though the town from 
which he takes it, is at present subject to Manipur i) is a long, narrow 
jungle-wood stockade close to the east bank of the river, containing 
perhaps 12 or 1400 inhabitants, situated in a long narrow swampy 
valley, lying along the river, about 15 or 20 miles in length and aver- 
aging one-half or two miles in width, with a strip of swampy ground, 
which appears atone time to have formed the hed of the river running 
to the eastward of it. The number of cattle is smaller in proportion 
to the number of inhabitants than in the villages nearer the capital. Bad 
as the road is from Tkoim-bouk to this, I am assured, that Alompua 
once travelled it in a carriage ! and that it is the best, perhaps the only 
one by which any number of people ever come in this direction, I have 
little doubt. It is called by all the poor people in the villages, who can- 
not be suspected of any motive to deceive, and who could not have been 
warned to do so, Lun-ma-dau-gyee, or great royal road (kmg*s high 
way), and is I dare say very passable to a Burmese army, who have no 
commissariat, and whose artillery is not the most extensive, and is often 
moved by manual labor, assisted by elephants. 

10th. Waiting to this date for the arrival of Captain Grant from 
Manipur, "who joined me this evening ; have seen a good deal pf the Kam- 
bat Woon, since my arrival here; he tells me the Fayenrdmen or amber 
mine, so called, is in the bed of this river, abopt 40 days from this place ; 
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one and a half foot or more in length, and images of Godama are formed 
of it; its price increases with its size and transparency, but good amber 
may be bought on the spot for one tikal and a half a viss, and I am 
assured that the best would not cost five tikals. 

The principal deposit of coal, which is found here in large quantities, 
in the bed of the river, is about 12 or 14 miles above this, in the small 
valleys, on both sides of the river. It is of that species denominated 
lignite, and some of it is so highly bituminized as to be converted into 
jet. In some specimens, whilst the outside contains this large proportion 
of bitumen, internally there is very little ; the longitudinal fracture is 
dull, the woody structure perfect, and some of the fibres retain slight 
elasticity ; the transverse fracture has in all instances some degree of 
lustre in situ ; it is formed in sand, and soft sandstone rock, in large 
pieces, retaining the form of the trees, from which it was originally 
formed : the Barmans say it is useless as fuel, going out unless used 
with a large quantity of wood.* 

17th. Having been provided by the Khambat Woon with three boats, 
•we started this day at noon, on our return to Ava. The river which runs 
here to the southward and westward is wide, probably 600 yards ; but 
the water is at this season confined to a narrow channel on the western 
side. In 1829, the river rose higher than has been remembered here, 
and the same was the case with the Me-png, and rivers in north Laos, 
where a good deal of damage was done, and the crops, in many places, 
totally destroyed. Six p. m. halt at Matsein, the largest of the villages 
of that name ; the river has been very circuitous throughout the day ; 
the banks generally high sandstone hills, covered with jungle to the water, 
which is so shallow, where it extends nearly across the bed of the river, 
that the boat has grounded once or twice ; the villages four in number, 
generally small ; no cultivation visible on the immediate banks of the 
river. 

ISth. Seven li. 20 m, a, m. leave and at 6 li, 30 m. p. m. 

halt at Oo-yowa^ passed eight villages on onr route to-day, some of 
them (as Kea-dzet, which we passed at nine o'clock,) larger than any of 
those we passed yesterday ; at 11 h, 40 m. a small river falls into this 
from the north-eastward, which the people in my boat say is the Myeet- 
tha. The nature of the country has been nearly the same as yesterday, 
viz^ high hiHs, often nearly perpendicular towards the river ; covered 
with jungle, till 3 p. K, ; since which the hills have retired from the 
river, and the country has been more level, but covered with jungle; 
wehhve passed ;4\go:Qd'inany fishing stakes; and several parties of fisher-’ 
men hutted on the sands. 
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Seven li. 15 m. leave Go ; — 10 h, 30 m. the river gives off a 
brancli nearly as wide as tlie main stream. 10 h. 45 m. pass the 
city of Men-geUi about 150 houses with gardens, tastefully disper- 
sed along the hanks of the river : where also are the boats of the 
village, (for a village it is now,) amounting to about 100 or up- 
wards, many of them good sized. 12 h. 20 m. the branch men- 
tioned at 10 h. 30 m. here rejoined the main stream. 3 ii, 35 m. 
MoukJm-'dau, and at 5 h. halt at Thoun-houk^ where the horses had 
arrived about a quarter of an hour before us ; we passed six villages 
to-day, including Men-gen and Mouk-ka-dau ; all small, hut the two 
named ; the course of the river was very circuitous, and the hills (which 
are of sandstone, soft and friable at the upper part and more compact 
near the bottom.) again close to it, but to-day frequently only on one 
side, the other being level. 

20th. From this we returned by the same route we travelled in the 
way up, making longer marches, and reached Ava in six days. We had 
heavy rain the first tliree marches, from which the people look on the 
rains as set in, and are in many places preparing the ground for the paddy. 
The last three days, however, it cleared up again, and the sun was exceed- 
ingly powerful till our arrival at Ava, where we halted on the 25th, at 
noon. 

Should it ever be necessary to move a force across this part of 
the country, the way in which I have returned is the only practicable 
one. From Ken-dat to the road is impassable for all sorts of 

carriage, but boats may be had on the river : from Tkoun-houk to Ava 
the road is good; water, cattle, grain, every necessary in greatest abun- 
dance . 

It may be worthy of remark here, as a little clue to the feelings of the 
people to’wards us, that I was very well received by the Debayen and 
Eambat Woons; that after the third day's march, tes or little tempo- 
rary houses were invariably erected for us as had heeu ordered by the 
Woon-gyees, and the people voluntarily appeared to pay us more atten- 
tion in proportion as we receded from the capital. On my return, the 
lower orders were uni versally anxious to learn the result of my Mission, 
with the object of which they all appeared acquainted ; and on being told 
that every thing was quiet and right, I was always greeted by the excla- 
mation of thudoof thadoo^f (countingbeadsatthe same time) — an 
expression which entitles the person making it to a portion of the merit 
arising from a good work, whilst it increases, or at all events does not 
diminish that accruing to the performer of it. 

^ A tena of approbatldn in Burmese, . 





9th flo. 28th do. 
loth do. 29tlido. 
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Remarhs on the Route Protraction, PL V. 

The Irrawaddy and Moo rivers, in this sketch, have been copied 
from the Map of Ava in Mr. Crawford's Mission, and the Khyen-dweu 
river from Lieutenant Montmorency's Survey, as given in Lieutenant 
Wilcox's Map of the countries to the E, and N, E. of Bengal. The 
position of Kendat and MoukJca-dau, as well as of Ava, being fixed 
according to the above authorities, an attempt has been made to lay 
down Mr, Richardson's route, so as to correspond with those points. 
The following table will show the direction and distance tra^’-elled on 
each day, as computed by Dr. Richardson, and the corrections, on ac- 
count of the windings of the road, and alterations made in order to 
reconcile his route with the situation of Mouk-ka-dau and Kendat, - 

Dr. Richardson’s Computation. Correction and Alteration. 


3st day, 20th Jan, From AvatoTsa-ye, N. 40 W. 10 miles. 


2nd do. 
3rd do. 
4th do. 
Sth do, 
6th do. 
7th do. 
8th do. 


31th do. 
i2th do. 
13th do. 


21stdo... ToKek-ka, N. 20 W. 9 do... 

22nd do.. ToHe-Ien, N. 20 W. 21 do... 

23rd do..i To Kya-yowa, N. 40 W. 22 do... 

.24th do... ToPha-kn-goun, .. N. 70 W. 19 do... 

25tbiclo... ToMya-goo, N. 60 W. 12 do... 

26th do... ToBen-thee, S. 80 W.25do..- 

27thdo... ToThoun-bouk,.... S. 60 W. 19 do... 
To Mouk-ka-da, . . N. 80 W. 12 do. 

To Padoo-ye, N. 30 W. 17 do. 

30th do. . . To Balct, N. 3.5 W. 20 do. 

3 1st do. . . To Nan-thee, ...... N. 20 E. 25 do. 

Isfc Feb. ToKen^dat, N. 10 10 do., 


N.40 W. SimhH 
N. 20 W. 7 do. 
N. 20 W. 16 do. 
N. 40 W. 17 do. 
K, 70 W. 16 do. 
N.60 W.lOldo. 
B, 80 W. 20* do. 
K. 10 W. 37 do. 
N.40 W. 9 do. 
K30 Vy.I4|do. 
N. 0 W. 15 do. 
N.15 B. 17 do. 
N. 15 W, 9 do. 


Total, 176 miles. 


Total, 221 miles. 

The most important deviation from Dr. Richardson's computation 
was found necessary to be made, in the direction of the route from 
Ben-tkee to Thoun-houk, Captain Baker, who visited in 17 

hours, 55 minutes, estimates Ava to be 45 miles distant, and states that 
he stopped and landed dtKhoun-yneon, (Kyouk-imjoung,) on the Irrawaddv, 
and that this place is 12 miles due east from — (Dalrymple's 

Oriental Repertory, vol. i. 147, 169, and 176.) Kioum-young, in Mr. 
Crawfurd's Map, is due east from the position given toMont-isho-ho in 
Dr. Richardson's route, which makes this city 40 miles from Ava. 
But it would appear, that the Irrawaddy, in this part of its course, must 
have a direction 14 miles more to the -westward, than what is marked 
in former maps. Bilayen, Dr. R. learnt, is only six miles to the S. W. 
of PhaJan^gouu, and not so near to the Irrawaddy as before supposed. 
The situation of the great lake, or Kan-dau^gyee, also must be differ-* 
ent. ^ Dr., R., understood, that water can be let into the ditch of Moui^ 
t$ho-bo fort from that lake. 

Dr. R. on Ms', return from Kendat » mme doyrn the KAyen^dweu in a 
boat in three days to Thom^bouk, and thence to Ava he trayeiled by 

the same route as hefoi^V'' 
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Trhectlon of an Angle* 
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IIL — Trlsection of m Angle, By CoL Nasmyth Morriesoii. 

Projwsition 1st, Theorem, 

If, from the vertical angle of a triangle, having one of the angles at 
its base cloii])Ie of the other one, and the vertical angle greater than 
half a right angle, a straight line be drawn to cut the base, making an 
angle with the greater side of the triangle adjacent to the vertical 
angle, equal to the lesser angle at the base ; and if from the vertical 
angle as a centre, at the distance of the lesser side of the triangle ad- 
jacent to the vertical angle, a circle be described ; the circle, and the 
line drawn from the vertical angle to cut the base, and the base of the 
triangle, have one common intersection. 

Let ABC (%. 1) be a triangle, having the angle BAG, one of the angles 
at its base double of the angle BCA, the other angle at its base, and its 
vertical angle ABC greater than half a right angle; and let the straight 
line BD be drawn from the vertical angle ABC, to cut the base AC in 
B, making with CB, the greater side of the triangle adjacent to the 
vertical angle, the angle - CBD equal to BCA, the lesser angle at the 
base (23,1) ; also from B as a centre at the distance BA, the lesser side 
of the triangle adjacent to the vertical angle, let the circle ABE be 
described ; the circle ABE, the line BD, and the base AG intersect one 
another in one common point D, 

Because, by construction, the angle BBC is equal to the angle BCB, 
the side BD is equal to the side CD (5.1^^ and D is the point of inter- 
section of BD and AC. Again, because BDA, the exterior angle of the 
triangle BDC, is equal to the two interior and opposite (32.1) and also 
equal angles DBG, DCB, therefore, BDA is double of DOB, that is ACB ; 
but, by construction, the angle BAG is double of ACB, therefore BAG 
is equal to BDA (6 ax) ; and because the angle BAG is equal to the 
angle BDA, the side BD is equal to the side BA (5.1); wherefore 
the circle ADE described from the centre B, at the distance BA passes 
through D, the extremity of BD, or D is the point of intersection 
of the circle ADE and the line BD ; but it bas been already shewn 
that D is the point of intersection of BD and AC, consequently the 
circle ADE intersects, in the point D, the line AC ; therefore the circle 
ADE, and the straight lines AC and BB intersect' in one common point 

B. Q. e:b. , ' . A \ 

Proposition 2nd, ProUem*, 

To draw the base of a triaqgle^ ^ so of _ , mf^iqr anglqs at the , , 

base, one shal be double of the 'other, 'fee yerfiffd’ angle of fee'triangJ;© 
being a given rectimeil \ 
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Let ABC (fig. 2) be any given rectilineal angle gi-eater than half a right 
angle. Having placed it for the vertical angle of the triangle ABG 
it is required to draw the base AG, so that of the interior angles it 
shall make with BA and BC, at the base of the triangle ABG, the one 
shall be double of the other. 

Prom the centre B at any distance BA describe the circle ADE ; 
again, from the centre B at twice the distance BA describe the arch of a 
circle FH, cutting BC, in P ; also from the centre A at three times the 
distance BA, mark the point C in the line BC ; divide the segment PC 
into three equal parts (9.6) ; make FG equal to one-third part of PC 
(3.1) ; tlu-ough Gdraw GH at right angles to BC (II. 1), meeting the 
arch PH in the point H ; join BH and GA; the line GA i.s so drawn 
that BAG, one of the angles at the base of the triangle ABG, is double 
of BGA, the other angle at the base. 

Because the two straight lines BH and AG and the circle ADE in- 
terseet in D, the two sides BD, BA of the triangle ABD, being radii 
of the circle ADE, are equal to one another (ll.def.) ; also BH, which 
is equal to BP (ll.def.) and double of BA or BD, is bisected in D , 
again, because BGH is a right angle subtended by BH, it is an angle 
in half the circle, having BH for its diameter and DB for its rafius 
(31.3) ; and because ,GD joins the vertex of the right angle BGH and 
D, the point of bisection of the diameter, it is equal to DB (ll.def) 
Now because DGis equal to DB. the angle DBG is equal to the angle 
DGB (5.1); and they are the two interior and opposite angles to BJDA 
the exterior angle of the triangle BDG, therefore BDA is equal to 
them both (32.1), and double of either of them, that is, it is double of 
DGB; but the angle BAD is equal to the angle BDA, because BD is 

isBAG.is double of DGB, that 
lb AGB. Wherefore the base AG is drawn so that the angle BAG, one 
of the angles at the base of the triangle ABG, is double of BGA the 

other angle at the base. Which was required to be done. 

f demonstration rests upon the straight 

hues BH and AG and the circle ADE having one common intersectimi; 
but as the circle and any two right lines have not of necessitv one 
common mtersection, it may perhaps be objected to, on the ground, 
that though It states the fact, it does not prove the intersection of the 
circle ADE and the right lines BH and AG in the common point D. 
To remove that objection, the following demonstration is given. 

The construction being the same as above, instead of joinine GA 
proceed thus BH, and let BH cut the circle ADE in the point D ■ 
join GD and DA j AD, DG are in the same straight Hne, and AG, the 
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base of the triangle ABG, is so drawn tliat BAG one of the angles at 
the base is donble of BGA the other angle at the' base. 

AD and DG are in the same straight line ; for through D draw DK^ 
making the angles KDA, I03G equal to one another (9,1) ; take any 
point L in the line KD, and from the centre h at the distance LD 
describe the circle DNMK ; if necessary, produce DB to meet the circle 
DNMK in M; join ME; and make the angle MND in ’the segment 
DNM of the circle DNMK. Now the angles EDG, KDA are either 
together, equal to, or greater, or less than two right angles ; if greater, 
then EDG is greater than a right angle, and GD being produced in 
the direction of D, will fall within the circle DNMK on the opposite 
side of KD from DG (Cor. 16.3), w-hich it does not, therefore KDG is 
not greater than a right angle : neither is it less than a right angle, for 
then DG would fall within the circle DNMK (1 6.3), which it does not; 
therefore KDG must be a right angle : and because at the point D the 
extremity of the diameter DK, DG makes a right angle with DK, 
therefore GD touches the circle DNMK (Cor. 16.3), and because DM, 
drawn from the point of contact D, cuts the circle DNMK, the angle 
MDG is equal to the angle DNM in the alternate segment MND 
(32.3). Again, because the angle KDA is equal to the angle KDG, it 
is a right angle, and also touches the circle KMND (Cor. 16.3); and 
because DM, drawm from the point of contact D, cuts the circle DNMK, 
the angle MDA is equal to the angle MKD (32.3); and because 
KDNM is a quadrilateral figure, described in a circle, the opposite 
angles MKD, DNM are equal to two right angles (22.3), therefore 
the angles MDG, MDxl, being equal to the angles DNM, MKD are 
also equal to two right angles ; and since at the point D, in the straight 
lineMD or BD, the two straight lines DA, DG, upon the opposite sides 
of MD, make the adjacent angles MDA, MDG, equal to two right 
angles, AD is in the same straight line with DG (14.1) : and the figure 
AGB being contained by three straight lines, is therefore a rectilineal 
triangle (16 def.) Now BD is equal to BA, being radii of the same 
circle ADE (11 def.), and because BH is a radius of the circle of which 
FH is an arch, it is equal to BF and double of BA or BD, and bisected 
in B by the circle ADE ; also because BGH is a right angle, subtended 
by BH, it is an angle in half the circle, haring BH for its diameter and 
DB' for its, radius .(31. 3) ; and because GD joins’ the vertex .of. the 
right angle BGH and D, the point of hisectioh of the diameter,, it is , 
equal to DB (1 1 def.) Now, because DG is equal to DB, the angle ■ 
DBG is equal to the angle DGB (5.1), and they are the two interior 
and opposite angles to BDA, the exterior angle.qf the triangle •BDG* 
therefore BDA, is equal to, them 'both (324)?' »nd double of eith^ of-' 
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them, that is. is double of DGB ; but the angle BAD is equal to the 
angle BDA. because BD is equal to BA (5.1), therefore BAD, that is 
BAG, is double of DGB. that is, AGB. Wherefore the base AG is drawn 
so that the angle BAG, one of the angles at the base of the triangle 
ABG, is double of BGA, the other angle at the base. Which was re- 
quired to bo done. . 

Proposition 3rd, Problem. 

To divide any given rectilineal angle into three equal angles. 

Let ABC be any given rectilineal angle, it is required to divide it 
into three equal angles. 

Consider w-hether the given angle is greater or less than three half 
right angles. First, let the angle ABC be less than three half right an- 
gles. Take any point D in AB, and through D draw DE, parallel to BC 

(31.1) : then the angle BDE is the angle to he placed as the vertical 
angle of the triangle BDL ; which having obtained, draw the line BL 
in the same manner as was done in the diagram for the foregoing pro- 
position No. 2 ; and bisect the angle ABL by the straight line BO 

(9.1) . The straight lines BL and BO divide the angle ABC into three 

equal angles. 

■ Because DE is parallel to BC, and LB falls upon them, the angle 
DLB is equal to the angle LBC (29.1) ; and because the angle DBL is 
double of the angle DLB. as demonstrated in the 2nd proposition above 
written ; therefore the angle DBL is double of the angle LBC ; also 
because the angle DBL is bisected by the straight line BO, the three 
angles DBO, OBL, LBC are equal to one another. 

Secondly. Bat if the given angle ABC be greater than three half 
right angles, bisect it by the straight line BN (9.1) and take any 
point D in AB, and through D draw DE, pai-allel to BN (31.1). Hav- 
ino" thus got the vertical angle for the triangle BDL, viz. BDE, draw 
the line BL, as was done in the diagram for the foregoing proposition 
No. 2 ; and bisect the angle LBC by the straight line BO (9.1) ; the 
straight lines BL and BO divide the given angle ABC into three equal 

angles. . t>-kt • • 

As before, because the angle DBL is double of the angle LBN, it is 

two thirds of the angle DBN ; but because the angle DBN is one-half of 
the angle ABC, and that two-thirds of the half is one-third of any given 
whole,” therefore DBL is one-third, and the remaining angle LBC is 
two-thirds of the whole angle ABC ; and because the angle LBC is 
bisected by the strmght line BO, the three angles ABL, LBO, OBG 
are equal to one another. Wherefore the given angle ABC is divided 
into three equal angles by the straight lines BL and BO. Which was 
required to be done* 
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W.-^Short Description of the Mines of Precious Stones, in the District 
of Kyat-pyen, in the Kingdom of Ava. 

[Translated from the original of Pe'se Giuseppe d’Amato.] 

The territory of Kyat-pyen^ (written Chia-ppien by d'Amato) is 
situated to the east, and a little to the south of the town of Mon4hd, 
{which latter place is by observation in latitude 22® 16' North,) dis- 
tant SO or 40 Barman leagues, each league being 1000 taa, of seven 
cubits the tm\ ; say 70 miles. It is surrounded by nine mountains. 
The soil is uneven and full of marshes, which form seventeen small lakes, 
each having a particular name. It is this soil which is so rich in mine- 
ral treasures. It should be noticed, however, that the ground which 
remains dry is that alone which is mined, or perforated with the wells 
whence the precious stones are extracted. Tire mineral district is divided 
into 50 or 60 parts, which, beside the general name of “ mine,” have 
each a distinct appellation. 

The miners, who work at the spot, dig square wells, to the depth ^ of 
15 or 20 cubits, and to prevent the wells from falling in, they prop 
them with perpendicular piles, four or three on each side of the square, 
according to the dimensions of the shaft, supported by cross pieces be- 
tween the opposite piles. 

When the whole is secure, the miner descends, and with his hands 
extracts the loose soil, digging in a horizontal direction. The gi^avelly 
ore is brought to the surface in a ratan basket raised by a cord, as water 
from a -well. From this mass all the precious stones and any other mine- 
rals possessing value are picked out, and washed in the brooks descend- 
ing from the neighbouring hills. 

Besides the regular duty which the miners pay to the Prince, in kind, 
they are obliged to give up to him gratuitously all jewels of more than 
a certain size or of extraordinary value. Of this sort was the tormllina 
(tourmaline ?) presented by the Bmrman monarch to Colonel Symes. 
It was originally purchased clandestinely by the Chinese on the spot ; 
the Burmese court, being apprized of the circumstance, instituted a 
strict search for the jewel, and the sellers, to hush up the affair, were 
obliged to buy it back at double price, and present it to the king. 

* Tile Kyat~pym mountains are doubtless the Capelan mountains mentioned as 
tbe locality of the ruby, in Phillip's Mineralogy—^* 60 miles from Pegue, a eity in. 
CeyhnP Though it might well have puzzled a geographer to identify them, without 
the clue of their mineral riches. * 

f Estimating the cubit at feet, the league will be 10,500 feet, or nearly two 
naSes i— about an Indian te# 
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You'*^* may ask .me, to -what distance the miners carry tkeir excavations ? 
I reply, that ordinarily they continue perforating laterally, until the 
workmen from different mines meet one another. I asked the man who 
gave me this information, whether this did not endanger the falling in 
of the vaults,' and consequent destruction of the workmen ? hut he re- 
plied, that there were very few instances of such aGcidents. Sometimes 
the miners are forced to abandon a level before working to day-light, by 
the oozing in of water, which floods the lower parts of the works. 

* The precious stones found in the mines of Kyat-pyen, generally speak- 
ing, are rubies, sapphires* topazes, and other crystals of the same family 5 , 
(the precious corundum. J Emeralds are very rare, and of an inferior sort 
and value. They sometimes find, I am told, a species of diamond, but 
of bad quality f. 

The Chinese and Tartar merchants come yearly to Kyat-pyen, to pur- 
chase precious stones and other minerals. They generally barter for 
them carpets, coloured cloths, cloves, nutmegs and other drugs. The 
natives of the country also pay yearly visits to the royal city of Ava, to 
sell the rough stones. I have avoided repeating any of the fabulous 
stories told by the Bnrmans of the origin of the jewels at KyaUpyen. 

There is another locality, a little to the north of this place, called MO 0 - 
hopy in which also abundant mines of the same precious gems occur. 

Note. — ^While I am writing this brief notice, an anecdote is related to 
me by a person of the highest credit, regarding the discovery of two 
stones, or, to express myself better, of two masses of rubies of an 
extraordinary size, at KyaUpyen. One weighed SO hichesXy Burmese 
“Weight, equivalent to more than 80 lbs. ! the second was of the same 
size as that given to Colonel Symes, When the people were about to 
convey them to the capital to present them to the Idng, a party of ban- 
dits attacked Kyat-pyen for the second time, and set the whole town on 
fire. Of the two jewels, the brigands only succeeded in carrying off 
the smaller one ; but the larger one w^as injured by the flames i the cen- 
tre of the stone, still in good order, was brought to the king. I learned 
this from a Christian soldier of my village of Mon-lhdy who was on guard 
at the palace when the bearer of the gem arrived there. 

* The letter seems to have been intended for some scientific friend in Italy. 

f Probably the iurmali or transparent zircon, which is sold as an inferior dia- 
mond in Ceylon. [Vide vol. i. page 357.] 

Ihe Fere d’Amato’s biche is the bisse of Mendez Pinto, and the old travellers, 
and the hkwu or of Natives of India. The Bnrinese word is Feik-thay which 
is eq.nivalfint to.3i lbs., ^nd to a weight on the Coast of Coromandel called pu. 
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Y^^Note on Saline Deposits in Hydralad, By Assistant Surgeon 
J. Malcolmson, Madras European Regiment, , 

Froro tlie interest , wbicli these possess, and the discussions they 
have excited, witlioiit any precise information as, to their geological 
position, I believe the following notice will he interesting. 

The summits of most of the detached hills and minor ranges north 
r‘ of Cuddapah are composed of a sand-stone, stratified in a perfectly hori- 

I zontal manner. It is often white, and the grains are large ; but towards 

I Trlpetty, where it meets the granite, it is very compact and white, and it 

- is a good deal inclined to the east. The red soil of the district is loaded 

with salt, which is manufactured by the natives, principally for their 
i cattle; hut as it is prohibited by the Government on account of the reve- 

: from the salt monopoly, it is seldom extensively worked in the 

i' districts I visited. The range of hills through which the Benar river 

; passes at the ancient fortress of Gundicottah is formed of this sandstone ; 

but inclined towards the east at a slight angle, and by no means regu- 
larlv. This is separated by a narrow valley from hills exhibiting the 
horizontal strata on their caps, and the remains of these could be clearly 
r traced on insulated conical hillocks, and had all belonged to one vast 

i sheet. Below the sandstone caps, a clay slate, easily broken down, is 

I found, and the lower strata over the country is a stratified blue limestone. 

^ In the slope of the hill of Gundicottah are springs of very pure water^ 

;■ very profuse, and forming small rivulets, tumbling over the rocks in 

! fine cascades, but evidently deriving their source from no great distance, 

as in a day or two after the rain we had, the streams were much dimi- 
nished where they emerged from between the strata. Tlie Benar and 
these streams have formed cliffs round the fortress of 200 or 300 feet, 
all of sandstone, but at the very bottom, a deep ravine. I found one 
or two clay slate strata of about an inch thick interposed; and a 
few miles below, the blue limestone appeared in the bed of the river. 
At a place eight or ten miles lower, the same rock abounds over 
V the plains, and in the town is a salt well celebrated from its use in 

‘ j washing cloths of fine colors manufactured there, and to the fixing of 

which it is essential. I descended the well, and with some difficulty 
‘ broke off specimens of the rock, which was deep blue slate-like stone, 

i as if ".the clay were passing into the limestone, and between the, tbrn 

slabs were layers of salt. The specimens were lost, but I hope ' to pro- 
' ^ cure others. The salt was in great, part composed of ^ muriates of ■ soda^ 

and carbonate of soda, but they were, not- examined,' Carbonate of 
'• eMoresces 'on the surface, not far.' off, and .this on being. melted with: 
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powdered quartz in the manufacture of bangles affords, attached to tlie 
glass, a hard solid pure white coat of muriate of soda, f of an inch 
thick* Copious springs abound in the blue limestone, and those I saw 
were sweet, and probably flowed from the neighbouring sandstone. In 
a caYem in the lime opening above by a great longitudinal fissure, like 
that of Buncombe park, after a rapid descent of perhaps 30 or 40 yards, 
I found further progress stopt by a stream of water running over a 
quartz sand. When the water was low, the natives told me they could go 
further, but at that time it reached within half a foot of the roof of the 
contracted extremity. The sand was probably derived from the cap 
of the adjoining hill. The sides were rough, with stalagmite exceed*, 
ingly like the kankar found in great beds lying on the limestone. 
It is probable that the stream is not long subterraneous, as numbers of 
small fish approached the torches. The natives gave them a name, 
but I regretted I could not catch one for examination. Superstitious 
stories led me to examine this, and other likely places for organic re- 
mains, and I think it probable, such may yet be found. In the sand- 
stone are the celebrated diamond mines of BangmiopiUy. Shafts 
being sunk through the rock, till they reach the conglomerate contain- 
ing the numerous species of minerals which experience has shewn to he 
associated with the gem, this is excavated and sent out of the mine 
to he broken up in search of the diamond. This conglomerate does 
not occupy a complete stratum, but generally varies in thickness. 
The sandstone in many places has been subjected to violent forces 
injecting, between its layers, a reddish iron-looking sandy rock, which 
has bent the thin strata above and below out of its place, and at others 
forced a way through the numerous vertical divisions of the stone, and 
appears to have flowed in a semifluid state over the surface, and to 
have carried along with it angular fragments of the rock, which 
are fixed in it like plums in a cake. In one or two instances, 
the fragments seemed to have been broken, but not removed from 
their original situation ; the lines of separation being filled with the 
same matter that flowed out. The end of a neighbouring hill is covered 
with round stones, several feet in diameter, hard, black, and apparently 
of trap, and called in the language of the country ‘‘ black 
The trap rocks are not known to exist within 50 miles, 
t the diamond stones,” as they are called, there is one of a 
and very ihard* suggesting that it might be of a carbonaceous 
and the appearances of the action of fire would favour an hypo- 
the carbon of this mineral being changed by that action into 
end. This is a mere fancy, but it seems sufficient to direct 
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inquiry* The CMndr mines are in general formed by the destruction, 
by water, of hills, such as BanganopiUy. The blue limestone has also 
experienced violent changes, forcing the strata into vertical and curiously 
contorted shapes, bat in general it is little disturbed. I did not find 
nor hear of the remains of shells, although I looked anxiously for them ; 
but there were, in many situations, numerous tubular perforations 
usually Ml of a ItmMr like matter mixed with iron, and very subject 
to decay- They were often arranged in rows, and sometimes lost in 
the stone gradually. If these are justly regarded as peculiar to lacus- 
trine deposits, the absence of shells is singular ; but at Ellore, I have 
seen the trap perforated by similar shaped calcedonies, most properly 
compared to tobacco-pipe stalks. These rocks abound with curious 
--Is and phenomena, but these are the principal facts I observ^ed 
of tbe relations of the sandstone. I 
the Guntoor Dircar,- 
r, on the Kist- 
connected with the diamond deposits 
/with tbe Hindustan sandstone appears 
•ated marks and of grits in the beds ; from its 
in being horizontaly stratified ; in the 
rmable -in its being in the neighbour- 
ne kind, and in both containing diamond 

— ^ into quartz rock, and being 

igh rarely. If there is no misprint, it 

blue limestone, -without 


Biinerai: 

connected with the question 
met with a blue limestone perforated as above, in 
running into the white lithographic marble of Manoptlly.. 
nah and probably in some way 
of the district. Tlie identity 
from the number of variega. — 
use for architectural purposes, 
strata being sometimes unconf 
hood of saline deposits of the ^ 

' xaines and various iron ores in its passing 
interstratified with clay slate, thou| 
differs in king instead of being caoered h, a 

'tr? ” — » 

PushoaQarry , immediately above the 

■ “ ? “Id £e ». V 6* ™ «<-• 

»d ™dl’™n. rf Mow the™, 

oiner piatoC , limestone is not one of the oia- 

the g™ i. a. 

„md «o«. of the m ^ 

beds of Cbmur. j Orissa at the foot of trap mountains. 

Werner asserts t ey are^ oun irassiwr/,” in which 

The subject of the origin associated stones in my pos^s- 

they are found, is demonstra e y / ^ diluvial origin, 
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so Means of imMng Ice % the Natives of Bengal [Fbb. 

VI. — An Experimental Inquiry into the Means employed hy the Natives of 
Bengal for making Ice, By T. A. Wise, Esq, M, I), 

(Read 3rd October, 1832.) 

A large qiiaBtity of ice is used during the cold season in Bengal, for 
purposes of luxury, which is supplied by natives at a comparatively 
cheap rate, from their employing a process by which they can make a 
large supply at a moderate expence. As very imperfect accounts have 
hitherto been given of the means they employ, and as most erroneous 
opinions are generally received regarding the causes by -which the re- 
quired degree of cold is produced, I hope a short account of the princi- 
pal ice-manufactory in Bengal will not be considered unworthy the 
notice of the Society. 

A particular field in the neighbourhood of the town of Hooghly has 
been many years in requisition as the place for making ice, and is said 
by the natives to be the only one in this part of the country in which 
it can be produced in any considerable quantity ; this seems the more 
reasonable, as the trials to make ice at Serampore, Calcutta, may 
be considered to have failed when the quantity is compared with that 
obtained at Hooghly. This peculiarity may be owing to the elevation, 
exposure, and distance of the latter from the sea. The soil of the field 
in which the ice is made is a black loam upon a substratum of sand; it 
is more elevated than the surrounding country, is liable to partial in- 
undations in heavy rains, and is skirted on the south, east, and north 
by trees, -and on the western and northern directions has an open plain 
for some extent. 

The manufacturing commences towards the end of November, and 
generally continues until some time in February. These periods vary 
in diiferent years, owing to such circumstances as the quantity of water 
upon the ground at the close of the rains, the early or late cold season, 
its length, &c. 

The best months for making ice are the latter part of December and 
the whole of January ; and during November and February, there are 
generally only a few nights in which ice is made in any quantity. 

The natives commence their preparations for making ice by marking 
out a rectangulai* piece of ground, about 120 feet long, by 20 broad, in 
an easterly and westerly direction, from which the soil is removed to 
the depth of t-wo feet. This hollow is smoothed and allowed to remain 
exposed to the s-an for, some time to dry, when rice- straw in small sheaves 
is laid in an oblique direction in the excavation, with loose straw upon 
the top, to the depth of a foot and a half, leaving its surface half a foot 
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iiBcier tlie level of the ground. Numerous beds of this kind are fonned, 
with a narrow path between them, in which large earthen water-jars are 
sunk into the ground for the purpose of having water near, to fill the 
shallow iinglazed earthen vessels in which it is to he frozen. These 
dishes are nine inches in diameter at the top, diminishing to 4^%' inches 
at the bottom, l/o deep, and of an inch in thickness; and are so 
porous as to become moist throughout when water is put into them. 

Daring the day, the loose straw in the beds above the sheaves is oc- 
casionally turned up, so that the whole may be kept dr\% and the water- 
jars between the beds are hlied with soft pure water from the neigh- 
bouring pools. Towards evening, the shallow earthen dishes are ar- 
ranged in rows upon the straw, and, by means of small earthen pots tied 
to the extremities of long rods of bamboo, each is filled about a third 
with water. The quantity, ho-wever, varies according to the ice ex- 
pected ; which is known by the clearness of the sky and steadiness with 
which the wdnd blows from the N. N. W. When favourable, about 
eight ounces of w^ater is put into each dish, and when less is expected, 
from two to four ounces is the usual quantity ; but, in all cases, more 
water is put into the dishes nearest the western end of the beds, as the 
sun first falls on that part, and the ice is easier removed from its solu- 
tion being quicker. There are about 4590 plates in each of the beds 
lately made, and if we allow five ounces for each dish, which presents a 
surface of about four inches square, there will be an aggregate of 239 
gallons, and a s'orface of 1530 square feet of water in each bed. 

In the cold season, when the temperature of the air at the ice-fields is 
under 50®'^, and there are gentle airs from the northern and western direc- 
tion, ice forms in the course of the night in each of the shallow dishes. 
Persons are stationed to observe when a small film appears upon the 
water in the dishes, -when the contents of several are mixed together and 
thrown over the other dishes. This operation increases the congealing 
process, A state of calmness has been discovered by the natives to 
diminish the quantity of ice produced ; and this is confirmed by the fact 
well known in our laboratories, that water may be gradually cooled down 
many degrees below the freezing point without; congealing, provided 
it be kept perfectly still. When the sky ds. "quite' clear,; with gentle 
steady airs from the N. N.. 1^,' the freezing commences, before or about 
midnight, and continues to advance until morning, when the thickest 
ice is formed. I have seen it of an inch: m thickness, and in a few 
very favourable nights, the whole of dhe water is sometimes frozen; 

^ Fahrenbeifs thermometer is used in the follmvlng essay-: ^ a inmute haTing 
been allowed for each experiment : '■ ’v -v ^ 
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when it is called by the natives solid ice fpakka 'harafj ; when it com* 
meiices to congeal between two or three o’clock in the morning, thiiiner 
ice is expected, called papen ; and when about four or five o’clock in 
the morning, the thinnest is obtained, called baraf The freezing 
is frequently retarded in its formation during the iiight by the wind 
rising to a , breeze about 11 or 12 f. m.,— by clouds, &c, and the ice in 
consequence does not begin to form until towards moriimg. 

In the most favourable nights, the dishes are generally ::found' en-^ 
crusted .with ice, both' on their inner and outer sides, which; adheres : to 
the rough surface of the plate with such a degree of firmness as to 
require it to be partially dissolved before it can be separated from the 
dish, I have often seen the natives wait until the sim was two hours 
and a half above the horizon, before they could remove it. 

Seven or eight persons, generally women, are allowed for each bed, 
■who with semicircular blunt knives remove the ice and water into 
earthen vessels placed near them, which are moved along as they pro- 
ceed in their work. When these vessels are full, they are emptied by 
men employed for that purpose, into conical- shaped baskets placed upon 
the jars between the ice-beds which retain the ice, and allow the water 
to flow into the water-jars. When the baskets are filled, their contents are 
conveyed to temporary ice pits, which are about six feet deep, by four 
in diameter, and are lined with mats. The ice is covered with straw, and 
allowed to remain until evening, when it is again taken out and placed 
in large pits. These consist of circular holes in dry situations from 10 
to 12 feet deep, by 8 or 10 feet in diameter. These pits are well lined 
with mats, and when nearly fiUed, some more straw and a shed of the 
same material is placed over the ice. These non-conductors of caloric 
are not sufficient to prevent the influence of the neighbouring media, 
and a slow solution of the ice is the consequence, the water of which 
is conveyed by a small hole, below the level of the pits, to a w’-ell near 
it, from thence it is occasionally removed. 

During the colder months, the ice is conveyed in the evening, iii bags 
of coarse country cloth, to boats in which it is put in bulk, and defended 
from damp and heat, and is sent to Calcutta during the night, the dis^. 
tance being about 40 miles ; but, as the w’-astage is very considerable at 
the beginning and towards the end of the season, when it is most required 
and bears the highest price, it is then conveyed thither in baskets lined 
with straw and mats, and arrives before sun-rise. 

The ice which is not immediately required remains in the pits while 
the ground is dry, where It, '..slowly dissolves, especially along its sides; 
but as soon as rain' falls in any considerable ^uantit its high tempo* 
rature quickly dissolves what remains,. 
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Repeated trials have been made at different times to accomplish the 
desirable object of. keeping the, iee dming the but so 

great is the first expense^ and so' .small a quantity, of that produced yields 
anyretum^ that MtliertO' , every trial has proved '' unsuccessful, and has 
entailed '..a heavy, loss on the speculator. For the two 'last seasons, ano- 
ther .attempt ' has been .made, to keep .ice, but although overy precaution 
was employed to guard against the infiuence'of ^the surromidiag media, 
so powerful was it found during the last season,- when -.the trial was for 
the first time properly made, that the experiment proved unfavourable, 
or only partially succeeded. The ultimate success of the measure must 
now however depend, in a great measui*e on the encouragement it re- 
ceives in Calcutta, through W'hicli the' best hopes may be held out of 
introducing one of the greatest luxuries in' a' tropical climate during the 
liot-season. 

When the ice bed is examined after a: favourable night, the straw ex- 
posed between the plates and their sides is found covered with hoar- 
, frost, .and, .near, the water .on the. inner- side small.. irregular nodules, of 
ice appear. 

When the night has been very favourable, so as to freeze a consider- 
able portion of the water, numerous small globules of air, natui'ally 
combined with water, are disengaged during the freezing process, and 
are found swimming upon the surface of the water, while others remain 
attached to the bottom of the plate. 

The separation of air from the water increases as the congelation 
advances, and retards its progress more and more, as the proportion of 
ice is greater, until nearly all the water is congealed, when a large glo- 
bule of air is left at the io%ver and central part of the ice. 

By expelling the air naturally contained in the water, by boiling, an 
increased quantity of ice is produced, but ' the ' expence of doing so is 
too great to admit of its being generally employed. On an evening in 
the cold season, I boiled some water for a short time, and found next 
morning more ice, hut apparently as much air as in 'the neighbouring 
dishes., . ' ■ , ..vl-- / ■ 

When the wind attains a southerly or easterly' -fraction, no ice is 
formed, from its not being sufficmntly dry,, , not ".even,' though the tem- 
perature of the air he lower than when it- is- made with- the wind from a 
northern or western point. Hie most favoumMe' direbtion of wind for 
making ice is the N. H. W. diminishing in/ power it 'approaches the, 
north and west ; in the latter- case, more -ktitude; is- allowed than from 
the N. N. W. to the north. So great is'theinffueh0e.,6f-.the direction' of 
the wind on the ice, that when it sometimes 'in the course of a 

night from the N. N. W» to a less' favourable' .'dir#t#h, the' change not 
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only ':prevents the formation of more ice, but dissolves' wliat ' may have 
■been formed. ■ On ' such . occasions a mist is seen 'hovering over the 
ice»beds, from the moisture; upon them,; and the quantity of humidity 
contained in the .wind. A mist in' like manner' forms over deep', tanks 
during favourable nights for making ice. 

Another important. circumstance iii' the production, of ice is the degree 
of wind. ' When it approaches a breeze, no' ice is formed. . ■ This is ex- 
plaine.d hy, such /rapid .currents of air indicating a considerable difference 
' of, temperature 'between the situation from whence, it passes/ thus re- 
moving the cold air before any accumulation has taken place in the 
ice-beds. It is for these reasons that the thickest ice is expected when 
during, the. day a breeze has blown from the N. N. W. which tliorouglily 
dries the ground, and towards evening and during the night diminislies 
to gentle airs, which steadily proceed from the same quarter, so as to 
allow the full influence of radiation and the impressions from the clear 
sky...... 

The ice dishes present a large moist external surface to the dry 
northerly evening air, which cools the water on them, so that, when 
at 6P, it will in a few minutes fall to 56*^, or even lower. But the 
moisture which exudes through the dish is quickly frozen, when the 
evaporation from the external surface no longer continues to produce 
much effect. 

To detect the influence of evaporation in producing ice, one of the 
dishes was placed in the evening upon a patch of grass, hve feet above 
the level of the ice -beds, so as to he exposed to the full induence of 
the sky and the cold northerly wind. This was the most favourable 
situation for promoting evaporation. The night proved a favourable 
one for the formation of ice, and in the morning the dishes in the beds 
'were covered with it, but the dish upon the elevation had lost weight 
during the night, and had no ice upon its surface ; the water soon after 
sun-rise was at 46% on another morning the water stood at 50% This 
experiment %vas varied by placing a brass vessel of the same size and 
form as the common plates upon a sprinkling of straw on an elevated 
piece of ground near the ice-beds. In the morning it was found about 
the same weight, without any ice, although the plates on the beds were 
covered with thick ice. On the same morning one of the porous 
earthen vessels similarly situated, and covered on its under side with 
tinfoil, presented the same result. 

As a further proof of the cold not being produced by evaporation, 

I next carefully weighed a number of the unglazed dishes in the even- 
ing and again in the mqrningji when I found that they had gained con- 
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siderable weigM.^^ w to the absorption of moisture on 

the surface of the water exceec^^ loss by evaporation from the 
external surface. The quantity of cold water which is sprinkled over 
the' dishes is not sufficiently large to explain the great increase in the 
weight of the. dishes, which I: found was about the same when no water 
had been thrown over the bed. Glazed vessels of diiferent colours 
were placed amongst the uiiglazed, which in the morning were found 
to have thicker ice, and to have ; gained more weight than the common 
dishes. 

In eight experiments with the common unglazed ice-dishes, the aver- 
age gain, in weight,' was , 68.5 grains; and of five experiments with 
smaller black-glazed slightly porous dishes, this average was 110 
grains. As the surrounding media must have a great influence on the 
formation of ice, I noted their diderent temperatures. The air at the 
ice-fields was always found wvarnier in the evening, and much colder 
in the morning, than at the neighbouring village of Bandel, wffiere the 
ground is more sheltered by trees, from the direct influence of the 
sun’s rays. The average of a number of experiments in favourable 
weather for making ice, gives, at Bandel, 70 degrees in the evening, 
and 56 in the morning ; and at the ice-fields 72® in the evening, 
and 46° in the morning. 

The temperature of the diflerent substances in the neighbourhood, or 
forming part of the ice-beds, was examined a little before sun-set and 
soon after siin-xise : on a clear evening and favourable morning, they 
were found to be as follows; — 

Morning. Evenmg. 

The air 5 feet above the ice-beds, 42“ to 46® 

AYater in the large jars between the ice-beds, 44 to 60- 

AYater in a deep tank in ice-fields, 57 

Ground in the neighbourhood, immediately under 

the surface, 54 

Straw in the ice-beds, 3 or 4 inches under the surface, 42 to 46 
Ditto, of a thatched hut in the ice-fields, obliquely 
:;>exposedtO' the, sky,;., . 

The temperature that generally prevails on nights fitted for the 
manufacture may be learned from the following table, fox* which I am. 
chiefly indebted to Mr. Herklots, Fiscal of Chinsurah, ^ 
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^ ^ Memis of making Ice hy the Natives, of ■ Bengal 

Abstract of a Table of]} ^ears'Obsermtiofis on the Tempet^Mture of Me Air: a 
snrah hetiveen the daivn of day and sun-rise, during the season of . Ice 
facinre, by Mr, EerMots, Fiscal of Chinsurah The thermometer, at the la 
generally stood 6 or 7 degrees lower; hut this is not sheivn, except in ti 
year from Dr. Wise^s Observations. 


Mean temperature of the 
air at Chinsurah, 


1819- 20. Dec 54.6 

Jan 49.9 

Feb 55.0 

1820- 21. Dec 52.5 

Jan 51.4 

To Feb. 7. .... 53.1 
1822-23. Noy.25 to 29, 57.0 

, Dec 55.4 

Jan. i to 21, 55.0 

1824- 25, Dec. 7 to 28, 54.6 

Jan. 2 to 19, 54.0 

1825- 26. Dec.l6to28, 54.2 

Jan 53,0 

Feb. Ito 10,55.0 

1826.27.Dec 54.5 

Jan 52.3 

3827-28. Dec 55.4 

Jan 52.2 

Feb. 1 to 19, 55.0 

1828- 29. Dec,iSto31, 56.1 

Jan 54.4 

Feb. Ito 17, 54,8 

1829- 30. Dec.oto 31, 54.8 

Jan 52.5 

Feb. no ice. 

1830- 31. Jan. 3, 30.0 

2 to 30,.... 53.2 

Feb 56.2 

Mar. to 6tli, . 54.4 


Noy. 6 to 20, 59.0 
December 8, 56.0 
9 to 23, 56.7 
January 3, 5L 
4,j49. 


6, 48.8 45 b ? 

7, 49. 46 a j. 

8, 52. 46 a ^ 

9, 53. 50 . . m 
11, 58. 55 r/ s 

■ 12, 58. ,50 , . '.NJ? 

13j56- 54 . . N 
.14, 58. 47 a m 
■ 15, 52. 46 h NTS 

16, 49. 44 <? N 

17, 48. 42 £? N 
18,47. 41 c N 

19, 49. 45 h N 

20, 48. . . b N 

21, 50. 31 5 N 

.... 22, 48. 45 a n' 

■ .23, 52. 47 b N- 

24,50. 48 « N' 

25, 51. a 

N umber of days on which 

quantity (<35^,..;.. 

average amount, fb). 
Ditto ditto yery abundantly, fcj, 


March 


Note. In lieu of the more copious tab 
oxyn and Mr. Herklot’s Observations into i 
upon the question of Ice-making, namely, 
be formed, and the prevailing wind.— Ed. 

T1i 6 result of tli6 observations O; 
table, proves that it is not by the i 
the nnmber of nights in which ice ii 
and heavy falls of rain and the num 
were very few nights in which ice 
tare was for ah unusual number of 
producing it. The averse numbe, 
ice forms is from 25 to 30 ; of thes 
which the air is cold. ta#. 
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ice-fields, 48®. Tlie wy c'o^^ are from; six to eight' in one season, 
or in -wliicli the thermometer is below 48'" at Bandel, or in the ice-fields, 
42®. The careful record of 'last season shews there were 27 nights on 
which ice was formed, of which only three nights were very favourable, 

seven favourable, and 17 less' so. 

As the influence of straw in producing the necessary degree of cold 
must be considerable, tlie following experiments were tried. One of the 
common iinglazed ' dishes was placed, at the bottom of .one of the ice- 
beds, with a very small quantity of stiw between it and the earth, and 
another dish of the same kind was placed in the same way without any 
straw under it. Next rnoming I found ice had formed upon the water 
in the dish which was put upon the sti‘aw in the ordinary way, hut 
there was none on the dish which had been placed without, nor on 
another at the bottom of the ice -beds ; the water in the dish upon the 
sprinldiiig of straw' being at 50% and the other upon the earth at 52®. 
Soon after sun-rise on the same morning, the water in an ice plate, 
pat upon the walk between the ice beds, stood at 46% and in the large 
water jar betw-een the beds at 60.5% 

As a further proof of the influence of straw in producing the degree 
of cold necessary for forming ice, a register thermometer was placed 
upon the straw with its bulb exposed to the sky near the side of one of 
the beds, after several of the plates had been removed, when it was 
found to indicate as followrs : — 
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29.5 
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34 

24. 

5 J P. M. 
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59 

covered 

29 

114 
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Tempera-, 
ture of the 
air 4 feet 
above the 
beds. 


Diiference be- 
tween the air 
at the surface 
of the straw & 
4 feet above it. 


2i 


M 


60 


This table presents a high maximum and veiy low minimum tempe- 
rature, which is to be explained by the non-conducting and powerful 
radiating property of the straw. Sic* and, in the morning, in part to the 
production of hoar-frost. 

As' the kind of dishes employed must have a considerable influence on 
the temperature of the water they contain, I employed the following 
means to detect the influence of the material of which the dishes w^ere 
formed. A morning was selected when the wind bad suddenly changed 
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towards daybreak to tbe S. W. direction, when the air was mdd and 
moist, and ice had fonned on very few of the dishes placed upon the 
straw. Soon after sun-rise a mist appeared over the ice-beds. The 
air was at 53.5°, and the temperature of the straw 42°. The tempera- 
ture of the water, which in one of the common unglazed dishes in the 
evening was 56° ; in a black glazed one was 58° ; in a white glazed one 
59° ; in the morning the temperature of the water in one of the common 
unglazed dishes, with a film of ice on its surface, was at 34°, in the 
dish next it without ice 35°. The water in a white saucer had a thin 

sheet of ice upon its surface and was 35°, and in a deep white cup, 

without ice 39.5°, in a black glazed cup 36°, in a deep one of the same 
material 38°, and in a flat glazed plate 36°. On another morning of 
the same kind, a black coloured copper vessel had no ice, while a white 

painted brass vessel was covered with it. 

The influence of brass dishes in conveying away the heat was made 
evident by the ice being tliicker than on the other dishes, and extend- 
ing from the under edge of the plate of ice upon the surface of the 
water for some distance along the inner surface of the brass dish 
(February 2.) The ice was thick, and numerous small triangles were 
found a htde to one side of its centre, which were not completely closed 
at their apices, and around this central point the ice was bulged out and 
thin, and, on examining its under surface, numerous crj'stals were found 
to have fonned at the raised part where the ice was thinner ; from whence 
they shot obliquely towards the centre of the water, underneath the 
upper plate of ice, where a small aperture was situated. 

On the 2nd and 3rd of January, (1832,) there was onlv a thin film 
of slightly irreplar ice on the surface of the brass dishes without any ' 
appearance of ice upon the water, in most of the plates, which with 
the exposed portions of straw, grass, &c. were moist. The water in 
the dishes which had not firozen near the sides of the beds, stood at 
from 32° to 33°. In a dish put upon another with water in it the upper 
stoo at 32 , and the under at 33*. From these experiments the water 
appears to be influenced by its depth, exposure, and the materials and 
colour ot the dishes employed for making ice. 

^ In Bengal the day is always hot, and the tendency of caloric to ar- 
rive at a state of equilibrium would soon render bodies on the surface 
o the earth of the same temperature, were it not that each has an apti- 

caloric, which is influenced 
pne pally by the nature of the surface of the body and its temperature. 
Ihe degree of heat wfll vary with the power of the body, which may 
owever, be influenced by the evaporation from it by winds and air 
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heated by contact with the earth becoming, specifically lighter and ris- 
ing on the atmosphere.. By' the continiial operation of 'these ■causes an 
acciiiniilatiGn of calorie in the earth is prevented during the day, and 
,as soon as the sun sets, the increase of heat is checked and the night' 
is generally cool under a clear and sparkling firmament even during 
the hottest season. This Is in consequence of the generality of bodies 
on the face of the earth radiating caloric in large quantities, especially • 
when exposed to . the clear sky, as they receive fe w rays from the neio-h- 
bouring bodies in return for what they radiate into space. So powm-- 
ful are these causes in producing a great degree of cold, that in very 
fa vourahie mornings drops of dew may sometimes be found congealed 
ill Bengal upon thatched roofs, and upon the leaves of some plants 
during the cold weather. The cooling process advances more rapidly 
than could be supposed by onC who has not experienced it himself, and 
proved the justness of his feelings by the aid of the thermometer. In 
the open plain in which the ice is made, I have seen the temperature of 
the air four feet above the ground fall in the time the sun took to de- 
scend the two last degrees before its setting from 70. 5® to 57\ 

Pieces of glass and tin were placed under the common dishes in the 
ice-beds : in the morning they were carefully examined, and their under 
surfaces were covered with large drops of moisture. A piece of glass 
eight inches long and seven broad was placed on the evening of the 
24tii January, 1832, under an ice plate among the other dishes upon 
the straw in the beds, after it had been weighed; next morning, 
the dish was found to have gained 120 grains in weight, and, as 
there was no ice, the water was found to stand at 34®. A dish placed 
upon a plate of tin similarly situated with the last, gained 60 grains, 
and the water stood at 38®. On the 26th January, there was veiy 
little ice upon the plates, and a piece of glass and another of tin of the 
same size as the last were placed under two dishes which had been ac- 
curately weighed. In the morning the dish upon the tin had very 
little ice upon its surface, and had gained 70 grains ; the dish upon the 
glass had no ice and had gained 1 60 grains. 

(17 th January, 1832.) This evening the following varieties of dishes 
were placed among the common dishes. A brass dish of the same 
shape and size as the common unglazed dishes weighed the same even- 
ing and morning. On another morning the experiment was repeated 
with the same result. The ice however was thicker and more equal 
throughout on the brass dishes than on any of the others ; as water 
boils more readily in metab so it freezes mote readily — whence little 
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appearance of crystallization was obserTed* and near the centre of one of, 
the plates of ice a small triangular opening was left. The ice was 
sooner detached' from the' dish by the heat of the snii, and a thin rim of 
ice several lines in breadth,, was found descending along the metal 
beyond the under surface of the ice. 

One of the common dishes, Unfed' with coating of gum-lac:', on, the 
inside, weighed 'the .'.same evening and morning another coated,, on 
the outside had less ice,, and more crystals, and lost a €|uarter of an ounce 
by 'weight ;, ' and one Jined"With ,tmfoil on the .inside ■ w.as " of the same 
weight evening and morning. 

The ice on these dishes was thicker, presented fewer , crystals, and 
had less air in the interior ; more especially ' on the one lined with, lac . 
on its inside. The brass vessels had less bubbles than the common 
dishes, , probably from the air flying off as it was detached from the 
water, as it had less hold on the smooth surface .; and on the two lined 
on the inside the ice was easily detached from the plates. 

Tlie application of these results to the explanation of the manner in 
which ice is formed in Bengal becomes sdflciently evident. The influ- 
ence of the soil and the elevation of the dry ground, its inland situation 
and free exposure to the sky, and the quantity of dry straw presenting 
a large mass of a bad conductor of heat, which penetrates hut a short 
way into it during the day^* ; — and as soon as the sun descends below 
the horizon tliis large and powerfully radiating surface is brought into 
action upon the thin porous vessels, — themselves powerful radiators. 

The night air descends to the earth’s surface by the removal of the 
heating cause, and deposits a portion of its moisture upon the power- 
fully radiating and therefore cold surface of the straw and the large 
moist surface of the dishes. The cold diy north-west breeze of the day 
dries the ground, and declines towards the night into moderate airs, 
which pass slowly over the dishes and prevent the accumulation of 
caloric on their surface from the deposition of moisture. 

The combined influence of the above agents seem sufficiently power- 
ful to account for the degree of cold required for forming ice, as the 
above experiments appear to me to prove. 

^ I have strong reasons for believing that electricity has a considerable influence 
on the formation of ice, but I have not had suMcient opportunities of investigating 
this important point, which I must leave to form the subject of another communi- 
cation. 
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VII. — Proceedings of the Asiatic Society. 

Wednesday Evmtng, 2Qth February^ 1833. 

. George Swinton, Esq. in the Cliair, 

After tlie Mimites of the last' meeting had been read, the Society 
proceeded to ballot for Colonel John Briggs, Dr. J. N. Casanova, and 
Eev. John Blacqueen proposed on that occasion, who were unanimously 
'' elected' .Members. • 

Sir Benjamin Malkin, Recorder of Penang, proposed by Sir E. Ryan, 
seconded by Mr, J. Prinsep, was upon the favorable report of the Committee 
. of Papers, elected an Honorary Member. . ■ 

The Secretary announced, that the Committee of Papers had, upon the 
authority of the resolution at the last meeting, disposed of two notes, value 
Rupees 5,500, for the liquidation of the debts standing against the Society. 

The Secretary also reported, that in consequence of new arrangements 
made by him as Editor of the Joubnal of the Asiatic Society, he trusted 
that he should in future be able to supply that work gratis to the 
members of the Society, Mr. W. H. Macnaghten remarked that no 
notification had been circulated to the members acquainting them with 
the resolution of the 7th March, and giving them the opportunity of pos- 
sessing the Journal then allowed to be published under its auspices ; he 
thought that such notice should be issued both with reference to the former 
volume, and to the future numbers ; and it was ordered accordingly. 

The Secretary explained to the meeting, that Mr. Wilson, previous to his 
departure, had reported to Government the completion of Mr. Csoma de 
Koros’ Tibetan Grammar and Dictionary, and had offered to take the 
manuscripts to England for publication ; hut that the Honorable the Vice- 
President in Council, being of opinion that the works might more appro- 
priately be published in this country, under Mr. Csoma's own eye, Mr. 
Wilson had made them over to the Society. He had therefore followed up 
the siibiect by a second application to Government on the 30th January, to 
which the following reply had just been received : 

To James Peinsbp, Esa. Secretary to the Asiatic Society. 

Sir, 

I am directed to acknowledge the receipt of your letter, dated the 30th ultimo, 
reporting the inability of the Society to defray any part of the expense which will 
attend the publication of Mr. Csoma de Koros works. 

2nd. In reply, I am directed to acquaint you, with reference to the concluding 
paragraph of your letter, that it was intended by Mr. Swinton’s letter to Mr. Wil- 
son under date the 27 ih ultimo, to intimate that Government would take upon it- 
self the expense of the publication of Mr. Csoma de Kdrus’ works, and I am^now 
directed to acquaint you, that the Right' Honorable ^the Goveraor General in Coun- 
cil will be happy to sanclion the estimate furnished, in your letter. 
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3rd. It is obviously desirable that the work should have the benefit of the learne T 
author’s superintendence during its progress through the press, and His Lordshin 
in Council trusts, that it may be entered upon immediately. I am further directed 

to tender to yourself the acknowledgments of Government for the valuable assist 

ance you ha^e offered on your own part 

■'.I have, &c. &c.' 

(Signed) W. H, MacNaghten, 

Chief Secy, to Government. 

Cotmcil CJiamlber, I2th February, 

^ The Secretary stated that arrangements had accordingly been made with 
the Baptist Mission Press, to commence upon the Tibetan Grammar and 

Dictionary immediately. 

Rood a letter from Mr. W. Tivining, Secretary to the Medical Society 
acknowledging the receipt of the 1st volume of the Journal of the Asiatic 

Society, and vol. xvii. of the Researches. 

Library, 

The following books were presented : 

Description of Indian Plants, by the late 
Jm. Roxburgh M. D. F. R. S. &c. &c.-5^ Capt. James RoLrgh, on 
the part ofh mise/f and h-other, Editors of (he work. ^ 

Proceedings of the Zoological Society for 1830, 31, and S2~hy the Society. 
rhe following works, — by their author Sir J, F, W. Merechel ^ 

On the Separation of Iron from other Metals. 

On a New Method of Computing Occultations of the Fixed Stars. 

An account of Observations made with a twenty-feet Reflecting Telescoae in 

the years 1826-27-28-30, on the Parallux of the Fixed Stars. 

An account of Determining the Difference of Mezidians. 

Herscliel s Micrometrical Measures, 

Ditto’s Account of the Repetition of M. Arago’s Experiments. 

Humboldt s Fragmens de Geologie. — By tlw author 

yalUant’s Numismata Imperatorum Romanorum, 3 vols. and 

Agostim on Medals, 1 voL— 6^ C. R. Frinsep, Esq. 

iNOS. 54, 55, 56 of the Jour, of the Asiatic Society of Park — n,, o • , 

Meninsfa, Thesaurus Linguamm Orientalium, 3 vols. and ' 

Fedenct Borrommi Thesaurus, 1632, vols. i.~by Raboo Ramcomal Sen. 
Secraa^^ ^ ^ ^ Calcutta Journal, bound in quarto,— 5,/ the 

AcTOvTf Madarii),-S^ J. N. Casamva, Esq. 

A ^vunmodaTarunginee," byMaha Raja Kcdikissen Bahadur 

.t. Testament and the Psalms of David transited Wo 

huC Missionary establishment of Tananarivo,-, 

by a Telfmr, Esq. Prmdent of the Nat. Hist. Soc. MauHtius. 
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Lardners Cabmet Cyclopedia— -Chemistry 1 ; voh’^reeeived 'fTm:: tlm. 
BooJiseiiers^ 

Physical ■ ■ 

Read a letter from Mr. G. Swinton, communicating correspondence be- 
tween Mr. Robison^ Sec. Bti Roy. Society, and several paper manufacturers, 
on the subject of the NIpal Paper' Stuff. 

The experimeiits tried by the paper manufacturers at home upon the dried pulp 
of ' the Nipal' paper stuff made up into bricks (as described in the Journal, 1st vol. 
page 10,) : and 'Sent' home by Mr. G. Swinton in 1831, do not seem to hare been 
at all successful. The specimens furnished by Mr. C. Cow'an to Mr. Robison 
possess neither the softness nor toughness of the paper manufactured in the valley 
itself, according to the methods detailed by Mr. Hodgson. They are brittle and 
stiff; transparent, as if impregnated with varnish, and full of gritty brown spots. 
The colour of the specimen marked “ strongly bleached” is still far from being of 
a good white, it took about 10 ibs. of strong dry chloride of lime, and hvo lbs. of 
sulphuric acid, to bleach 90 lbs. of the material, being four or five times as much 
as is necessary with ordiiiaiy stuff, and the texture was doubtless injured thereby. 
It retained the water very obstinately on the sieve, and shrank remarkably on dry- 
ing, The thin sheets made in Nipal and sent home in 1829, by Mr. Swinton, were 
on the contrary exceedingly tough, flexible, though not quite white; they more re- 
sembled what is called India paper,” and took the minute impression of a bank 
note plate with perfect fidelity. ' 

Mr, Charles Cowan mentions in bis notes on working-up the stuff, that it was 
found to be as tough as any material with which he was acquainted, which proves 
that it must have deteriorated since. The value of the cakes was estimated by this 
manufacturer at ^6 to 8 per ton, or if fit for cartridge paper, at nearly double. No 
hopes were entertained of turning it to any more refined purpose. 

Read a letter from the same Member on the subject of the Garjan or 
wood-oil procured in tlie forests of the Tenasserim provinces, a large quan- 
tity of which he had also transmitted to the Sec. of the Ed. Roy. Society, to 
ascertain its value in the English market. 

This oil is in general use among the natives here for mixing with colors, and is 
chiefly imported from Ciiittagong, but it would appear on Major Burney’s authority 
to be still more abundantly produced in the Tavoy district, and at much less cost ; 
the bazar price in Calcutta averaging about 9 or 10 rupees per maund, whereas at 
Tavo}’ it may be procured at about one-fourth that price. Both in India and in 
England it has been found to be a good substitute for linseed oil, for outside work, 
especially in light colors, being worth for this purpose about .^12 to 15 per ton. 

M Dowie, a currier of Edinburgh, read a paper before the Ed. Society of Arts, 
on the mode of applying this vegetable oil iiione or , mixed with tallow to the pre- 
paration of leather for shoes, and he considers it as far preferable to fish oil : this 
application is quite new, and at Mr. Swinton’s suggestions some similar trials have 
since been made in Calcutta, by Mackenzie and Macfarlan, , with success. The 
leather absorbs a great deal of the oil, and the specimens presented to the Society 
appear to be very soft and tough. 

Major Burney describes the tree whence the Garjan oil is extracted, as forming 
large forests in Tavoy, growing to s great height and size y its native name is AT^:- 
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fdgmi flag-staff at Moulmein, 92 feet liigli, is formed of a single Kanit/en tree. 
Mr. Maingy says, tflat the oil is much improved by boiling, which .gives it, drying 
'properties ; he' has often used it for boats,' and has found, it excellent In preparing 
tarpauling. ■ The inhabitants ofTavoy and Mergui do not burn earth-oiiiike other 
Burmese, but torches made; of this wood-oil and, touch: wood. The imports Into' 
Calcutta for the last three yeara were as follows : 

In .1829-30, ■ . Bazar maunds. 759, , Average price 7' ,8 . 

' ;1830-31, 914, , fl 4 

1831-32, , 1708,,' , _ 7 2,' '; 

' ,' ^R6ad a letter from Dr. F. W. Malcolmson, Mad. Euro.' Eeg*. Hyderabad^ 

" arniounciBg that lie had fallen iH' with a box nf 'Dr. Voysey*s Geological spe- 
cimens^ which he should forward to' Calcutta by the;' first opportunity. 

’ Among them, are two-, fossil ■ bones'' (of which he .sends ' drawings)— descriptions 
.and localities may' be- found in Dr. V.’s., papers. - Fig. 1 is part of one of the„long. 
bones of a mammiferoiis animal (probably a goat or deer) j its fibrous structure is 
very distinct, and presents line yellow veins when cut and polished : internally the 
remains of the ridges to which the concellated structure was attached are visible. 
Fig. 2 is one. end view of the same filled with a reddish earth, common near some 
of the granite rocks in the neighbourhood, and it is filled with small pieces of felspar. 
It is mineralized with the carbonate and a little phosphate of lime. Ail the other 
stones appear to have been collected in this district, and there can be no doubt of 
the locality from which this was obtained.” 

Dr. Malcolmson also sends the drawing of a chambered miivalve fossil 
shell, in a white limestone, found among Dr. Voysey's collections. 

Read a letter from William Onslow, Esq. C. S. dated Futtelipoor, 6th 
December, begging the Society's acceptance of some old Roman coins dug 
up upon his father's estate in England. 

The sixty-one coins transmitted consist chiefly of the s^nall brass of Constantine, 
among which are some of URBS ROMA and URBS CONSTANTINOPOLIS : also 
two of the Antonines, two of Domitian, one of Tetricus 5 the rest are in so decayed 
a state as not to be decypherable. 

Read a letter from Lieut. A. Burnes, dated Bombay 2Gth Jan. announ- 
cing that he had dispatched for the Society some Bactrian coins, collected in 
his recent journey to the Oxus : also some belemnites and other fossil shells 
from the deserts. 

Specimens of copper ore from Nellore were presented on the part of 
. Mr. Kerr. .. 

The mines appear to lie to the northward of the Fennar river, 36® N. N. W. of 
Nellore and 37® from the sea, near a village called Ganypenia in Arrowsmith^'s 
Map. 

The copper ore prevails over a considerable tract of country— it consists of ma- 
lachite, and of black anhydrous oxide of copper with red and yellow ochre imbed- 
ded in micaceous schist. Mr. Kerr points out that the ore differs from the English 
coppers essentially, in being free fiom iron pyrites and other deteriorating ingre- 
dients, as lead, antimony, sulphur, &c. which make that ore difficult to purify, 
whereas the Nellore ore becomes quite pure by simple smelting. The specimen of 
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reduced metal sent witli tlie ores is , of a very fine color and liiglily malleable. 
Doctor Thompson, 20 years ' ago, analyzed the ore and found it to contain, 

' carbonic acid,.,,, 16.7 

■ .blacks, oxide copper, 60.75 ■" 

red oxideiron, 19.5 

' silica and loss, 3.05 

100 ■ 

- Four different varieties examined' by the Secretary contained from 13 to 47 per 
eent. of red oxide of iron and silex. The appearance of the ore seems to promise 
ample success to .those who, have engaged in the working of these mines, 

Specini'ens of the "Copper ore ' of Nipai' w^ere presented by the Resident 
BIr. B. H. Hodgson, ' 

This ore is a sulphuret of copper, mixed with a large proportion of ferruginous 
salphuret. , ■■■■ , . 

A stuffed albatross, presented by Mr. J. Kyd on the part of Captain 
Henry Hiitchmsori of the Ship Lord Wm. Bentinck. ■ 

Some fossil bones supposed to belong to the Drenti or the Dodo, from the 
■Me of France, presented, by 'C. Telfair, Esq., ■. 

Also a specimen of the silk produced from the Madagascar worm, by the 
same gentleman. ' 

This silk is reported by competent judges in Calcutta to be well reeled in the 
Italian method — the thread Is harsh, uneven, and gouty, of 14 or 16 cocoons. The 
specimen appears old and damaged.” 

Specimens of the Seineus Bojerii md the S. Boutonii (J. Desj.), and the 
sqidlk de ri, Maurice, preserved in spirits ; also some fossil bones of the 
turtle discovered in an estate at Flacq, in the Mauritius. By Mons, 

J. Desjardins. 

A letter was read from Monsieur Desjardins, Secretary to the Blauritius 
Society, presenting to the Asiatic Society, manuscript copies of 24 notes, 
memoirs, descriptions, &c. composed by himself, on various subjects of na- 
tural history. Several of them have been published in the scientific jour- 
nals of Europe. 

The first two papers relate to the organization of the Society for the study of 
natural history' in the island, to which allusion was made in the journal, vol, L 157. 
There are also the rules and the report of the third anniversary meeting, (we have 
already received the two former reports.) Of Monsieur Desjardins* contributions 
to natural histor}% the following list will give the most flattering proof. 

Sur une couleuvre prise vivante a ITle Maurice, 1829. 

Description physique delTie d^Ambre, 1829. 

Ditto de la Becasse de Maurice. ■ ^ ' 

Ditto d*une caverns situs^e a la riviere dii rempart, 1829 ., 

Ditto des mammlfiire® de rile Maurice, . ' ■ 

Ditto des 20 oiseaux de Madagascar. ‘ \ , 

Sur une annelide du genre ErpobdeDe, ^ ^ ‘ ■ 
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s .. esp^ces de lezard du genre scinqne. 

COD ■ K Sur nn tandree de Madagascar. 

. Sor trois especes d’echassiers (grallcRj de do. 

' . Sur une coiicon pris a Tile de France. 

V. ( : ! Siir qoelqiies poissons de la cote N. O. de Sumatra 1831. 

All ' ; , Description d’un oiseau (scolopaoc totanm glottis) ^ 1829, &c. &c. 

lAt&TaTy, 

^ ^ , f Mr. Telfair also transmitted by the same opportunity a variety of maim 

essays by ^ Mr. Baker and others, connected with the literature of 
ill ; Madagascar, besides the Missionary publications already noticed. 

•wit ; . . Translation of the fable of the alligator and liedge-hog. 

: ■ ■ 'Ditto of a song concerning the dead. 

. 3. On the ordeal of the Tangdna. 

Bax 4. Sur les maladies epidemiques de Madagascar, 

as . r’ Portions of some of these papers were read. 

STI( ilil the last paperbe made overto the Medical Society, and that 

' • ! thanks of the Society be given to the President and sLretarv of 

Mauritius Aatural Mistory Society. 

. ! ; Thanks were also voted for the other contributions of the evening. 

T,l, business of the evening was concluded, Mr. W. BIacvwhtkk- 

L * ' Sf, in 

■ . who now occupied the chair 

v n this coun ry-nay perhaps for ever ! He had seen his friend in the morn’ 

,1 mg overwhelmed with the fatigues of preparation for embarkation on the 

sv' ' ' f®*’ i*™ to attend to other eno-ao-e 

i ' ' i ' Mm to’d^ f ^ literature and science had ur^d 

^ ^ ^ moment of his residence in this land to tbp T , 

th-; stitution with which he had been connected so lono-. For the aifecfn” 

fo ^ manifested to the last, the gratitude of himself and 

Ii ■' i: ' ^ '*®'‘ “®“^®''® ^as most due,~and for the modesty which had 

, '! i'l. 1 i’ad prevented his risino- 

I • : ’ such eulogium in Ms presence but it woi.n 

I soMtude for Ms safe and happy rlrn to hirn^Tve lt^^^^^ ~ 

: ; : ; .; He had always felt the l f 

1; S~SS2==5ls 





catial to 

le 

0 aBotter 


f the to 
a them* 
;^f titoe 
aeiv?t°'' 


. .1833.] Catcilogue of the Mammdia, 8iC,^ ■ 

VIII . — Systematically m-rangei Catalogue of the Mammalia ani Birds 
belonging to the Museum of the Asiatic Society, Calcutta. By Dr.'^- 

Waiiow. , ■ . 


MAMMALIA. ■ 

Orel, Caenassiers. 

, . Clieiroptera. Gen. Galeopitliecus. 

, /Gako 22 itMe€MS mlgaru, ' .’'I'ht Colu^o. 

. Fmn, Insecl-hwa. Gen. Sorex. ' 

Sorex gigm.t€iis^Gmfi. Indian Siirew. ' 

Tribe Fiantig-nida. Gen. Ictides. ■ , 

Jdidss nfer. This specimen was presented to the Society by CoL Farquhar iiiuier 
the title of long-tailed Bear of Malacca, and has been described by Sir S. Rallies 
a.s the “ Beuturoiig” in the 13th vul. of the Transactions of the Lin uamn Society. 
Sir Stamforil is incorrect in his enumeration of the molar teeth, which are not 
six on each side in both jaws ; there being six in the upper and only fire in the 
lower. In every i>ther particular his description corresponds. The exact num- 
ber of teeth in Ictides I am unacquainted with. Baron Cuvier’s account would 
lead me to the supposition that there are six in each jaw, as in Procyon, whfi^^t 

I find in the Bulletin Universe!, that the teeth are T 8 in number in each jaw, 

namely six incisors, two canines, and 10 molars. There can be no doubt of the 
identity of the specimen with the Ictides ater of Frederick Cuvier, though it 
may be necessaiy to separate the latter from the species with which it has been 
generically connected. 

Tribe Digitigrada. Gen, Liitra. 

Ltiim nair, F. Cuvier, Lxdian Otter. 

Gen. Viverra. 

V'kerra Bmigalensis^ Hardw. 

Ge? 2 , .Felis..- ■ ■ 

Felis IntaSi Pearson. 

Felis catns, a variety of the common cat I 

Ord. Marsupialia. 

Fam. Dasyuridie, Gen. TUylacinus. 

'Thylachvas siriattis. Zebra Tiiylacine. .Didelphis cynocephalus, Harris. 

07'd. Rodentia. 

Gen* Rhizomys, Gray. 

RMzomijs Sumairensis. Bambu Rat, Raffles. This specimen has also been described 
by Sir S. Raffles, and from ills description, Mr. Gray has referred it to his new 
genus Khizomys, adding however a note of interrogation as to the correctness of 
tlie location. It certainly does belong to the genus,, but it would be very desir- 
at)le that a specimen should be sent to Mr. Gray, especially as it is by no means 
dear that it may not be identical with his R. CMnmms, 

Atherim fasdculaia. Brush- tailed Porcupine. 
7;::|l|l|«';i?c||lh|«c||ph7;7:;Thh:'sterts|aped:Pangph^ 
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Ord. MoNOTilEMA. 

Gen* Echidna, 

EcMdna Ilystria:, Porcupine Echidna. 

On?. Ruminantia. : 

Mosclms. 

The Kautcliil. 

Gan. Bos. 

Bos Biffalus. V n/r ^ 

— Taurus . ' J ■ Monstrous specimens of the Ox and Buffalo. 

On?. Cetacea. 

Gm. Delphinorhyclius.. 

BetjyMmrhijcMs Gangeticus. Indian Dolphin. 

■ BIRDS. 

■ ■ , Ord. IL IxSESSORESi ' 

Tribtts 1. Fissirostres. 

I. Fam. Meropidse, Gen. Merops., 

Merops 'inridis. Indian Bee- Eater. 

Gan. Alceclo. 

Alcedo Bengalensis. Indian Kingfislier. 

Gen. Halcyon. 

Malcgrm Smyrnensis. Smyrna Kingfisher. 

Gen. Dacelo. 

Bacelo gigantea. Great Broum Kingfisher. 

Trihus 2. Dentirostres. 

I. Fam. Muscicapid^. Gen. Muscipeta. 

Muscipeta ccerulea. Azure Fly-catcher. 

II. Fam. Laniadffi Subf. Dicrurina. Gen. Dicrurus. 

Bicrurtis'wiacrocercus. 

III. Fam. Merulidas Subf. Oriolina. Gen. Oriolas. 

OHohts Malanocephalus. 

IV. Fam. SylviadiB. Gen. Jora. 

Jora Sca2mlans. 

Gen. Accentor, 

Accent or modvdaris? 

V. Fam. Piprklse. Gen. Parus, 

Parus crlstatus. Crested Titmouse. 

Tribus 3. Alaudina. Gan. Alauda, 

Alauda cristata. Crested Lark. 

Gen. Emberiza. 

Emberiza Bengalensis. 

HI. Fam. Covid^. W/. Barita. 

Barita Destructor. 

Tibieen, 

Subf. Corvina. Geii. Pica. 

Pica vagdbunda. The Rufous Crow. 

Subf. Coraciana, Gen. Coracias. 

Coracias Bengalensis. Bengal Roller. 

V. Fmi. Loxiadae. Gen. Cocothraustes. 
Cocotkraustes mlgarisJ Common Grosbealj, 
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Tribtis^. Scansores. ' " 

If. PsittacidsB' Stihf, Psittacina. Gen, Psittacus. 
Psiitaem enjthrQcepMhm. The grey Parrot or Jaco. 

Stihf. Palffiornlna. Gen. Nanodes, 

Namdes pukhellm. The Turcosine Parrakeet. 

Gen. Platycercus, 

Pktijcercus emmins. Nonpareil Parrakeet, 

6?m. Palffiornis, ' : 

PaMornuflavi'rQstris. Tellow-colored Parrakeet. 

— erytliT&cephalm.^ Blossom-lieaded' Parrakeet, 

, III. Pctm. Pleads. Gen. BiiccOc. 

■ ■Btwco PMiippemh. Yeilow-tliroated Barbet. 

Gpanops^ Cuv. 

, to?..' Picas. . 

Piem viridu'. Green Woodpecker.. V 

tiya. Horsfieid., . ■■■ . 

• IV. Pam. Certhiads. Gen. Upiipa. 
UpupaEpops. The Hoopoe. 

V. Ciicnikls. Gm. Cuciilus, 

Cueulm Ormitalm. 

Goromandus. Colored Cuckoo. 

Gen. Gentropus. 

Cenlropm FkiUppensis. Philippine Cuckow. 

Gigm} : , 

Trihus 5. Tenuirostres. 

V, Pam. Meliphagids. Gen. Melithreptus, (Vieill.) 
Melitreptiis Nom Holandiee. 

Gen. Orcadion, Vieill, 

Orcadmi carumidatus. Wattled Eee-eater, Lath. 

Gen. Prlnia, Horsf. 

Prinia familiar is. 

Ord. lTl. Rasores. 

I. Pam. Columbids. Gen. Treron, (Vinago, Cm.) 
Treron militaris. Saint Thomas’ Pigeon, The Green Pigeon, 

11. Pam. Phasianidas. Gen, Tragopan, Cuv. 
Tragopan Satyrns. The Nipal Pheasant. 

in. Pam. Tetraonids. Gen. Perdix. 
rPerdisn CkuMr^ Gray. Chukar Partridge. 

Gem. Ortygis. 

Qrtygis Pugnax. The fighting Quail. 

Ord. IV. Grallatores, 

II. Pam. Ardeids. Gen. Platalea. 

Platalea lencorodia. The Spoonbill. 

Gen. Ciconia. 

Ciconia leucoeephala. The Violet Stork, or Manihjore of the Natives, 

Gen. Ibis. 
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Fam.. Scol&pucklm. ' Gen. Totamifj, ■ 

Tofmius Giotiis. Gi’een-sliaiik Snipe. 

\ . Fo'm, CharacIriadEe. Geti, Vanelliis., 

Vanelim macro^^te^'a^ CiiY. Vk Tricolor, Eorsif. 

Gen^ Charadriiis, 

CMreidrim morineUm. The Dottrel. 

Gen, Himantqpiis. 

Tein. Long4egg*ed 

Orel. V, N ATATOllEg!. 

; ■ I. Anatidse. Gen, Clfiagula. 

Olmejula MistrloniGa, Harlequin Duck. 

. Gen, Fulgiila. 

Vtihjula mfina, Ked-crested Pochard. 

Gen. Marcia. 

Marcia cana {et Casarea), Brown. Grey-headed Goose. The Brahminee Duci 
m'mmta. Anas Sili, Ham. 

Gen, Querqiiedula, 

Querquedula Creeea. Common Teal. 

IV. Fctm. Pelecanid06. Gen, Phalacrocorax. 

PJialacrocorass vnlyaris. The Cormorant. 

Y.Fam. h&xiUtQ, Ge7i. Stmm. 

Sterna HiriincJo, The Great Tern. 

Gen. Diornedea. 

Fiomedea enidans. Wandering Albatross. 

I am aware that in the preceding list there are a /me omissions and there mar 
some errors, but I have not at present the opportunity of cori-eclin- tiie one 
supplying the other. The list shottld also hare comprised the reptiles, of whi. 
the iVJiiReuni contains some very tine specimens. ^ 


IX.— European Notices OF Indian Natural History 

: . . ^.-r^The Fnffong, 

The ammai sent home preserved in spirits bv j\fr. G. Swinton in 
Mr. J. Robison, Secretaiy of the Edinburgh Royal Society, was delirere- 
Dr. Knox, for dissection. That eminent anatomist vrrites to .Mr Ronxsc 
following terms ; 

^ ‘‘ This ver>’ splendid gift to science can he appreciated only by those who 
vi^tecl mter-tropicai climates and warm countries, generally know well the 
difficulty of procuring, preserving, and transmitting specimens such as tin. 
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during tiie winter montiis tor bidaing aii attempts at more minute inquiry for tlie 
present. These portions are, the head and upper or anterior part of the trunk 
incluilirig the arms, and secniindy the pyoid bones with the connected soft parts. 
This portion seems in excellent condition, and will no doubt afford ample scope for 
dissection ; the details of which, together with illustrative sketches, I shall so soon 
as they are properly arranged and finished, put into your hands, in order to be trans- 
inittedto Mr. S^viXTOX, this being the very smallest return we can make for his so 
great kindness in. transmitting the specimen. 

The other portion is the posterior part of the vertebral column and tail ; but the 
middle portion, containing all the viscera, I have not yet seen. It will be readily 
understood by every anatomist and naturalist, and I hope also by Mr. Swinton 
that this division of the animal into three portions was the greatest misfortune 
vdiicli could have happened, since it involved the cutting across so many important 
parts, the division of all the great vessels and nerves, the displacement of almost 
till the organs, and the destruction of many ; so that it is not to be concealed, that 
the value of the specimen has been incalculably diminished. It would I fear 
be presuming too much to hope that the Dugong might one day reach us entire, 
in a gwd stale and miloiiehed ^ iiiasmach as the difficulty of procuring these 
animals is very great, and when taken would require to be immediately placed in a 
cask of ardent spirits, and carefully cjiclosed. But however this may be, I shall 
bestow every pains in my power to make the most of those portions which have 
already come to hand, and beg to return you and to the Royal Society my thanks 
for having placed at my disposal an auatomicai specimen deemed by me of so great 
value.’* 

2. — Nepal Specimens, 

{Extract from the Proceedings of the Zoological Society of LondoHi Jan, 24: 

William Yarrell, Esq. in the Chair. 

Specimens were exhibited of various Mammalia and BirdSf collected in Nepal by 
B. H. Hodgsox, Esq. Corr. Meinb. Z. S., British Resident at Katmandoo. For 
this exhibition, the Committee was indebted to tlie kindness of Dr, N. Wallich, 
to %vhoin the skins had been transmitted by Mr. Hoogson. 

The Mammalia included specimens of a new species of Felis^ L. of two Ante- 
lopes^ one the Chlru, and the other new' to science ; and of the wild Dog of NepM, 
They w^ere accompanied by colored figures, and, except in the instance of the 
latter^', by accounts of the several animals from the pen of Mr. Hodgson. These 
accounts were read. 

The new species of Fells is described as the Moormi Cat, a name derived from 
that of the tribe which inhabits the part of the hills in which the animal was taken. 
It was entirely unknown to the natives, and had consequently no local name. It 
may be thus characterizedf. 

^ This account will he found to be supplied in the 2ad pt. Trans. Fhys. Cl. As. Soc. 

']■ Mr. Hodgson’s description is given in the Gleanings, Hi. p. 17?'. 
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The only specimen of this species which Mr. Hodgson has been able to procure 

was a fine mature male, sent to him alive, about two years back, by the Prime 
Minister of Nepfil ; it was accompanied by an intimation that the animal presented 
to him was the first of the kind ever taken, the people of the country havinn been 
by Its capture first apprized of its existence in Nepal. It was caught in a tree bv 
some hunters in the midst of an exceedingly dense forest, situated in about the lati- 
tude of the great valley : the of the species may therefore be presumed to 
he the central part of these mountains, or that portion which lies equidistant from 
the sno^vs of the Himalaj’a and the hot plains of Hindhstan. Though only just 
talcen when it was brought to Mr. Hodgson, it bore confinement very tranquilly 

and gave evident signs of a tractable disposition and cheerful unsuspicious temper - 
so much so as to convince that gentleman that a judicious attempt at taming it 
must succeed. None such, however, was made, and when the animal after six 

months confinement, died of disease, it was still, of course, unreclaimed from its 

wild state of manners and temper ; in which state it manifested considerable fero 
city and high courage, the approach to its cage of the huge Bhoteah Boa excitimr 

m it symptoms of wrath only — none of fear. 5 

N r description of this second new species of Feli, from 

Nepal, Mr. Hodgson refers to that of the Pel. Nepalensis, published by Messrs 
Horspibld and Vigors, in the ‘ Zoological Journal,’ vol. iv. p. 383. The gi-ound' 
colour of this latter animal is there described as “ grey, with a very' slight admix- 
ture of tawny whereas in five specimens possessed by Mr. Hodgson” the tawnv 
prevails over the grey to such an extent that the tawny should be regarded as the 
grpund-colour in the mature animal of both sexes. One adult male is almost as 
biightly tinted as a Leopard the females are paler than the males. He adds that 
the common species of wm Cat is frequently met with in NepM of the fullest 
farietjV’** Occidental type as not even to constitute a 

The new species of Antelope distinguished by Mr. Hodgson as the Bubalme 
Antelope^ lias been already made known to our readers^, 

Ihe skin of the wild Bog of NepM was compared bv Col. Sykes with % 
of the KoUun of the Mahrattas, recently described by him in the ‘ Proceedings"’ 
art 1 p. 100,) under the name of Canis Buhhunenm. He stated his impression 
to be that the animals are identical, differing only by the denser coat and more 
woolly feet of the Nepal mce, a difference readily accounted for by the greater cold 
of the elevated regions inhabited by it. He declined, however, pro^uiirin. a 
decided opinion which, he thought, could only be arrived at hv more extensive 
comparison and by a full acquaintance with the habits of the wild Boa of Nepdl 
Among the Birde contained in Mr. Hodgson’s collection was exhibited t Z.' ■ 
men of the Hamatornis nndulatne, a species described in the first part o^the^Pro" 
^edings of the Committee, p. 170. and figured in Mr. Gould’s ‘ Century offiifds’ 
ne specimen agreed accurately with that which had been previously exhibited to 
the Committee, except in size ; the present specimen hein-r about onl ti,- i , ^ * 
From this dilference in size it was conjectured to be a female «; * ' 

in the collection of the Myophonm Temmimhii, the differed betwe'^rwhir 
ciesandtheMyqpWj?<mfrosfm {metalliene, Temm.) had been pointed Luii 
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. the saBie,part of^the * Proceedings,'^ p. 171. ' The separation of the two species was. ■ 
' thus furthei Jiistiiied by the accurate accordance- of several specimens of the Nepd-' 
lese.bird, in those' characters which separated them' from the Archipelagan species:^ 
, A specimen' of was also included in the exhibition, which de- 

-viated. in no .respect from that already described in the ' Proceedings/ p. 172 ami 
figured by Air. Goiikl, 

- An interesting species, of BornMii, which has been described by Mr. E[o,dgs'on in 
,tbe,/ Asiatic Researches/, vol/xvli. p. 178, but which had Hem- before been seen in 
Europe, accompanied the former birds. '' 

Among some drawings of this species which accompanied '.the, collection, one was 
observed in which the tail was elevated in the same inanner, although not to the 
same extent, as in the Toucans of South America when at rest. Mr. Vigors called 
the attention of the Committee to this peculiainty in the Toucans, which he had 
ascertained from a living bird in his own collection, and which he described in the 
' Zoological Journal/ voi. il p. 480; pi. xv. And he divelt on the additional proof 
thus afforded of affinity between these two families of the Old and New World 
which are equally allied by the most important characters of their structure. 

A male and female Pheasant were zlso exhibited from the collection, which 
appeared to be the species described by Dr. Latham under the name of Phasiamm 
leiicomelanos, (Ind. Orn. ii. 633.) Mr. Vigors pointed out the ditoence between 
this species and the Phasmnus alho-eristatm, which he had described in the first 
part ol the ‘ Proceedings/ p. 9. This difference consisted in the deep bi.ick colour 
of the crest in the Phas. leucomelanos ; in the lanceolated feathers ot the untjer 
part of the body extending no further than the breast; and in the pliinice of the 
lower part of the back being doubly fasciated, by a slender violet-black bynd in 
the first instance near the apes?, and secondly by a slender white apical band. In 
the Phas. alho-cristatus, on the contrary, the crest is white, with a socnewliat 
dusky base ; the lanceolated feathers on the under body extend over the iibdmuen * 
and the leathers on the lower part of the back are fasciated with one rather broad 
white apical band, without any vestige of the black violet markings observed in 
the other species. Mr. Vigors added, that these two species, together with the- 
Phas. lineahis of Dr. Latham, exhibited to the Committee on the lltli Jan. of last 
year, and described in the Proceedings* of that date, p. 24, as well as the fre* 
hacked Pheasant, Pkasianus ignitus. Lath., formed a group among the Pheasants,, 
which appeared intermediate between the typical birds of that family and the genus 
Gallm, or Jungle Fowl. This group, distinguished by their crests, and by the tail 
partaking equally of the elevated character of that of the Ju 7 igle Fowi, and the 
recumbent character of that of the Pheasant, had been set apart by MM. Tem- 
MiNCK and Cuvier under the name of Houppiferes, and by the former naturalist 
under the scientific name of Etiploeamus. 

The only species apparently undescribed in the collection was the following Pigeon, 
ivhich Mr. Vigors expressed his pleasure in having* it in liis poiver to dedicate to- 
the enterprising and scientific discoverer. 

CoLUMBA Hodgsonit. . CoL capite collogue pallide, dorso crissoqtie hitensihs 
vlnaceo-griseis ; ails, regions mterscapulari, abdomineque imaceo-h'unneis, hoc 
albo tmr legato ; scapidaribus aXbo guttatis / nuchd vinaceo-brunneo notaid ; remi^ 
gilms reetriclhiisque, his intensius, fuscls ; guld albescmti-grisedi pedibus saiu-^ 
rate cwnilek, wngulbus fiavis. ' 
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a ^ I. THE CANAL OF FEROZ SHAH. '' 

i'iie original branch of the canals lately re-opened, t<ii-the west of the 
Jamna, was excavated under Feroz Shah, about the middle of the 
foui’temth century. The neighbourhood of Hissar was his favorite hunt- 
ing ground, where he evidently must have passed much time, attended:' 
by his court, if we may judge from the extensive ruins of buildings and 
tombs still existing, and occupying a space of several square miles, all 
attributed to that period; the advantages of an abundance of good 
water for so large an assemblage, in a country of such extreme aridity, 
where the wells are 130 feet deep, and the springs often salt, may have 
been the principal incentive to this great undertaking. ^ 

Probability and tradition point out the head of the original canal to 
have been where it now is, immediately at the point where the Jamm 
issues from the lower range of hills, and nearly opposite to another 
hunting seat of the same emperor, marked in the maps as Bddshdh 
Mahal’, from whence it was apparently conducted along one of the many 
old water-courses of the Jamna, till it fell into what was then the mouth 
of the Sumhe river*. This channel, under the operation of time and 
floods now become the western branch of the Jamna, was then probably 


* A iiianiy|i||torreiit nearly dry, except in the rains, when it receives the drain- 
age of the mV|Plns south-east of Nahnn, and of the plains east of its course, nearly 
to the Jamm, from which and a strong fali, its floods are most violent and sudden 
in their effects. 
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miles sontli-east of Bhutnir, whence it has been traced by Mr* W. 
Fraser to open on the valley of the north-east of, and about^O' 

miles from Bahdioalpdr ; thus securing an outlet for the waters, should 
such ever be needful : but as the Ghaghar river, which receives the 
drainage of the., hills from Ndhan to Plassta, and generally of the 
country between the Jamm and the Satlej, does not in the heaviest 
season pass in force beyond no stream by the Cldtang is 

likely to effect the junction, and the period when this river ceased to 
flow as one is far beyond record, and belongs to the fabulous periods 
of which even tradition is scanty. 

It may not be out of place here to advert to the causes which are 
even now operating to destroy the utility of the Ghaghar and such 
rivers, and tending to extend the limits of the desert, which forms bur 
north-western boundary in this quarter. What the country about and 
west of Rdneah, now inhabited by the Bhattis, has been, may be in- 
ferred from the numerous sites of towns and villages scattered over 
a tract, where now fixed habitations are hardly to be met with. I allude 
only to the vicinity of the bed of the Ghaghar, with which I am per- 
sonally acquainted; — when the depopulation took place, lam not prepared 
to say; it must have been long since, as none of the village sites present 
one brick standing on another, above ground, — though, in digging be- 
neath it, very frequent specimens of an old brick are met with, about 
16 inches by 10 inches, and 3 inches thick*, of most excellent quality: 
buildings erected of such materials could not have passed aw^ay in any 
short period. The evident cause of this depopulation of the country is the 
absolute absence of water, most probably the effect of the system now 
in use in the Sikh states, through which all these rivers pass from the 
mountains ruamely, the erection of dams of earth across the streams at 
all favorable points, to raise the water so high as to flow over the face 
of the country and irrigate it, the surplus escaping by the sides till 
sstopped by other dams, and so on, it might almost be said, ad infini- 
tum* 

It will easily be conceived, that in forming this string of lakes, the 
consumption of water hy absorption and evaporation disposes of the 
greater portion, whilst the irrigation takes a very small share, which 
could be equally well> though more expensively, drawn off by small 
canals from the main stream, leaving the latter open to proceed onward 

^ Such bricks were all found marked thus ^ evidently by a revolution of the 
Angers extended with the thumb as a centre, and gradually drawn round and up to 
the thumb. Similar bricks of an age anterior to the Mahomedan conquest, have 
been excavated at - 
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as far as it would go, and such, an unincumbered stream would by being 
in constant action prevent the accumulation of impediments in the river 
bed, which, under the system of damming, have eight months of each year 
to accumulate, and in a country liable to drift sand, any vegetation in 
the bed is sufficient to collect and stop it, and form banks, which 
from the effect of the next rains is spread and deposited in hollows, 
gradually raising the bottom, and thereby widening the water way. and 
diminishing its power of sweeping clean the channel — an operation which 
with an open river would have been constantly going on, as no particle 
of water passes onwards without moving somewhat nearer to its final 
receptacle some portion of the river silt. In the Ghaghar, the outlet 
no longer existing, the operation is that of a gradual filling up from 
the tail of the river upwards, and the consequent shortening of the point 
to which water reaches from its source. At present the stream in the 
dry weather reaches to Dundhal, and it is only in the rains that any 
portion of water reaches our provinces when heavy floods sweep along the 
bed of the Ghaghar, sometimes as far as Bhatnir, and convert all the 
hollows into lakes, which are gradually shoaling, by the amount of silt 
in the water filled into them. The bed of the river, thus saturated and 
aided by irrigation ftom the patches of water, yields the most splendid 
crops of wheat in the neighbourhood of Bdneah (a space several miles 
T^ide)— a benefit our landholders must lose as the river retrogrades, 
but which might be much extended, as was shown the year we occupied 
the Bhatti country, when, a number of the lower dams being cut, the 
floods of the rains reached and passed Rdneah in abundance, where 
they had hardly been for years previously. The most beneficial effect 
of iTidsting on a right to a share of the waters which do not rise in, but 
only pass through, the Sikh states, would be in affording a sufficient 
supply of water for the nala or canal from the Ghaghar, at Mdnoh, 
into it again near Rdneah. The general line of it is shown on the map 
passing by Fattehdbdd, and being in a great measure within our frontier,, 
it would be an extension of the benefits of irrigation from the Ghaghar 
to our own subjects, who now derive so little from the vicinity of what 
the acts of our neighbours make but a nominal river nearly. This old 
water-course is well defined at its head, and so far open that, in the 
rains, the freshes send down a supply of water for the rice cultivation 
near Fattehdbdd. Fjbroz Shah is said to have made a canal from the 

GAayAar, and it is possible that this is the channel aHuded to. The ad- 
vantages of its being re-opened (only however after the Ghaghar river 
shall have been clwed of dams, for at least 100 miles up) shoxild not 
be lost sight of. The only thing fmrther I have to say on the canal of 
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Feroz Shah is, tlmt as no marks of irrigation channels exist along its 
hanks, it is natural to suppose no system of extensive in'lgation had 
time to take root, and that, with the decease of its founder, it fell into 
neglect, and discontinued flowing; had it flowed long enough to get up 
any system of irrigation, the remains of water-courses would not have 
'■ been' utterly obliteinted, whereas-^ traces of them -west- of 

'■ Snffidon, 

ALI MARDAN: khan’s, OR, THE DELHinANAIi. 

Whether the above canal continued to have a stream in any part of 
its coarse or not, at the time the Delhi branch was thought of, early 
in the seventeenth century, does not seem very clearly known ; though 
the expression of Ali Mardan Khan ** having brought his canal 
from Karndl to BeM' would imply that, the original canal still 
flowed as far as Karndl, and thence probably into the Jam7m, from 
the choaking up and neglect of the excavated portion between Karndl 
and Anxiety to take advantage of the ancient canal of 

Feroz Shah, so far as suitable in direction, probably induced Am 
‘ Mardan Khan to follow it as far as Madloda, whence turning south, 
he would fall in with a natural hollow near Kordm, which is in fact 
the head of a great drain of the country ending in the Farhhnagar 
Mil, about 15 miles S. W. of Belhi, and this he unfortunately follow- 
ed to Gohma. Thence diverging south-east, he appears to have pursued 
a line, the traces of which are most prominent from Gohana to Jatola ; 
and thence on, or nearly on, the present line, he made his way to BelliL 
A terrible catastrophe is recorded to have happened on the first trial 
of the works, when the water, having got into the deep hollow at 
Gohana, could not escape thence by the channel formed, and accu- 
mulating, until it overtopped the embankments across this hollow 
way, destroyed the town of Ldlpur, of which the extensive ruins still 
exist in a low hollow west of the present town of Ehotak, The correc- 
tion'^ of his error appears to have been made with much judgment, 
passing closely to the natural ridge of the country, where the land 
falls off on each side. From Jatola, the departures from his old course 
are of less moment ; although, to account for the remains of bits of canal 
here and there, he must have made another detour near where 

entering on the low ground between that and the rise on which the city 
stands, he had his most difficult task. He appears to have secured him- 
self, by an outlet, at the upper end of this dangerous spot, sufficient to 
reduce the level of canal materially in case of accident. Ahead of this point 
to maintain the level required in the city and palace, the canal, instead of 


* By excavating anew from near Mair to Jutota, 
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being snnlc in the ground, is carried along an elevated mound, in many 
parts of which the bottom rises much higher than the surrounding 
country. The lowest portion of this hollow was crossed on an aqueduct 
of masonry, under which escapes the surplus water of the Farklimgar 
JUl into the Jamna, The canal, shortly after entering on and 
skirting the base of the range of Mils west of Delhi (the drainage 
from which crosses over the canal by ancient aqueducts), is finally led 
directly across the ridge by a channel cut out in the rock, to the depth 
of about j 60 feet at the crest. It then enters the city, and passing 
through it by an open channel, traverses along another extensive 
. aqueduct into the palace, throughout the whole of which it ramifies, 
in open or covered water-courses, having outlets to the Jamna^ thus 
permitting the passage of constant streams of fresh water. Similar to 
these, in the space between the range of hills and the palace, numer** 
ous underground channels were led off to the various residences of the 
nobles, and the divisions of the city, yielding to the whole city and its 
suburbs a supply of good water, from the open well shafts connected 
with these underground water-courses, and necessary to admit of their 
being cleared out. 

On a review of the ancient works in Delhi, connected with the 
.oanal, money must have been expended with a most lavish hand, 
to effect what is known; and much is yet hidden in the ruins of 
the neighbourhood. The branch thus successfully opened, appears 
-to have been maintained in a state of efficiency, until the year 1760, 
including a supply down the Gohdna branchj and another down a 
portion of Feeoz’s canal, in which latter the water ceased to fiow at 
about 1740 . The decay of the canal was probably gradual ; 
and final only, when the power of the emperor was too much circum- 
scribed, and his attention too much engaged by the perilous circumstances 
of his reign, to attend to such matters : to which may be added the gra- 
dual increase in size and depth of what was then the western branch 
of the Jamna, rendering the annual formation of the earthen dam 
across it in time for the inigation of the crops, a work of more diifi- 
culty and labor, than was compensated by the advantages deriv- 
ed. During the long period that it did fiow, the system of irriga- 
tion from its waters appears to have been most extensively diffused, 
judging from the multitudes of water-courses which intersect the coun- 
try on both banks, from below Kamdl to Delhi : the amounts of the 
revenue derived from it must however be deemed fabulous, or must 
be misunderstood; — ^villages, which have from 12 to 15,000 Mgas of 
land, being stated to have paid a lakh of rupees a year — a sum about 


Ill 
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^e 5 m:ValeEt:to:';tlie.,gro^^^ of: theland, supposing every part of it 

yielded one first-rate crop annually, and tliat the whole of the lands 
were under irrigation, a matter for which the capacity of the canal vras 
perfectly inadequate. Either the price of produce must have been much 
higher- then, or the village hounds much more extensive ; or what is 
more probable, districts were designated by the names of the principal 
towns or villages, and thus the rents stated include the total revenues. 
Certainly no such results are now witnessed in villages of the first 
magnitude, where irrigation is used to the extent of 1500 Rs. per 
annum for the use of the water. One such village, Bkatgaon^ yields 
the Begum Sumroo 20,000 rupees a year, 1 believe ; and another, ^issa- 
na^ pays, I think, to our Government 16,000 rupees. Another, Kordna, 
pays about 14,000 rupees, and is one of our finest villages on the ca- 
nals, though not so large as others ; these villages irrigate extensively* « 

THE DOAB CANAL OE AM MAK0AN KHAN. 

I am less acquainted with the former history of this canal. It certainly 
hears the name amongst others of Am Maedan Khan, and must therefore 
be coeval with the Delhi canal ; but having undergone several reparations 
in parts, its names are various. It was originally led from the Jumna 
shortly above the ruins of Bddshdh Mahal, along a nala of the Jumna 
to the village of Nya Slmhr, from which an excavated channel 
conducts it into a small mountain-torrent near Eaipdr, in which it 
proceeds about two miles, and is then led slanting across the beds of 
two great mountain-torrents, (the Nyagaon and Maskareh Rao ^ on 
getting clear of which, it was led by Sahdranpur, apparently along 
the crest of the ridge between the Jamna and Hindan rivers, from the 
feeders of the latter leading of from its left or east bank ; whilst it is* 
ascertained that several hollow ways lead towards the Jamna from its 
right bank. In its course from Sahdranpur to near Delhi, there is 
nothing particular to notice, beyond the absolute absence of the re- 
mains of any trace of ancient bridges or water-courses. Near Delhi, it 
descends into the valley of the Jamna, and passing partly direct, and 
partly through the grounds of a Royal preserve, it rejoins the Jamna 
opposite the city. From the above-mentioned want of traces of ancient 
works, I conceive the task of maintaining the passage across the 
mountain-torrents at its head, of which three are first-rate, was found 
to be so great, that the canal was abandoned almost as soon as formed,, 
and that the repeated attempts at reparation afterwards were only 

* In these sums I do not pretend to perfect accuracy : they are noted from recollec- 
tion. Mhaigaon and Kurdm are two of those stated to have yielded a lakh of rupees 
a year. . - , , 
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efficient for a season, and were overcome by tlie increasing* difficulties. 
Had irrigation existed to any extent, 100 years could not have 
obliterated all traces of it ; and bad the water dowed for any length of 
time, results analogous to wliat are now experienced elsewhere 
would have followed, and must have left a trace behind them. Of the 
former condition of this canal, I must therefore content myself with 
these inconclusive remarks. 

Restoration of the Canals in the Delhi Territory, 

The attention of Government seems to have been drawn to the 
canals shortly after these provinces came under our dominion. I 
have understood the first suggestion was the offer of a gentleman 
(Mr. Mercer) to re-open the Delhi canal at his own expence, un- 
der the engagement of having secured to him the whole benefits 
resulting for a period of 20 years, which was not accepted; 
and under orders of Government, a survey and design for the work 
was completed and submitted for consideration by Lieut. Macartney, 
of the Cavalry, in the year 1810; this was further followed up, if not 
preceded, by several reports from other officers on the subject ; (Lieut. 
White of the infantry and Lieut. Fordyce of the engineers, amongst 
the number,) whose reports are lodged in the Chief Secretary's Office ; 
and the whole subject seems to have elicited such a variety of opinion 
from Colonels Kyn, Garstin, and Colebrooke, either as Surveyors Ge- 
neral or Chief Engineers, that the matter seems to have fallen into abey- 
ance, until revived during the government of the Marquis of Hast- 
ings. In the same year, a survey of the Dead canal was made by 
Lieut. Ton, followed up by a notice from Lieut. ~ Hodgson, from which 
nothing resulted. The canal of Feroz Shah is merely incidentally 
noticed, and appears not to have engaged any attention until the peri- 
od of Captain Blanb's appointment to the canals, I am unable to give 
any special notice of what may be called the preliminary measures, 
from the want of records in my office, where nothing further than the 
original reports by Lieuts. Macartney and Tod exist. 

Restoration of the Delhi Canal, from the Hills to Delhi, 1S5 miles in 

length. 

This subject appears to have early engaged the attention of the Mar- 
quis OF Hastings, ^though it was not till the beginning of 1817, that 
Lieut. Blane of the engineers was appointed to conduct the work; his 
estimate was^ framed on the report of Lieut. Macartney : although in 
the progress of the work, it was found necessary to depart considerably 
from the ideas of that officer, in consequence of the changes effected 
by the river ih this interval. The work was carried on by Lieut. Blane,- 
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with great 2 eal and in the face ,of . numerous difficulties, and the water 
being partially brought down as the work progressed, irrigation coiri" 
menced from it in 1819, and by the end of May, 1820, the water was 
brought to the city of Delhi, and passing through the main conduits in 
: the palace, rejoined the parent stream. • 

Lieut. Blane, instead of drawing his supply of water from the 
river by any of the old heads near Bdrya, or as pointed out by 
Lieut. Macartney, from near (either of which, in the 

then state of the case, would have entailed the closing up of what 
had become the western branch of the Jamm, either by a per- 
manent work eminently liable to destruction, or . by an earthen 
dam renewed annually, at a great expence and loss of time, besides 
the almost certainty of its destruction, from the floods of the cold 
weather,) wisely selected the vicinity of Chhlmrpitr, to draw the sup- 
ply from, although it entailed the passage of two rivers, one the PatraUa, 
of no great moment, the other the Btmhe, of considerable difficulty, 
from its being the sole drain of the mountains south-east of Ndhan 
nearly down to the Jmnna : these two rivers between them drain also 
the whole country nearly between the Sumbe and the Jam?ia, and 
as their streams united before reaching the Jamnu, one crossing w’"ould 
be saved. He unfortunately drew his new line of canal from the junc- 
tion to Burya, too close to the Jamna, instead of leading it under 
Bellachor and Kharwan, wffiich though much more expensive in the 
onset, would have proved less so hereafter ; it would at least have been 
much safer, as it has now become necessary to take measures against 
the encroachments of the Jmnna^, which this season have been to a 
formidable extent, and may this year, require expensive means, to 
prevent its continuance, which can only be decided on after the rains. ' 
The water led from the Jmnna near Chuharpur is conducted along a 

* The effects of this, supposing the Jamna to cut into the canal, may be here 
noticed : the present bed of the canal is above the low-water surface level of the 
Jamna ; the fall of the Jamna is more rapid than that of the canal, the level of the 
latter being maintained to attain the upper surface level of the country, and the 
maximum rise of the Jamna would suffice to throw about 12 feet water into the 
canal at height of floods ; this would probably cause much damage in times of heavy 
floods, and might permanently be injurious by sweeping out the bed, and inclining 
the river to take this course from its lying direct in the line of current. In such 
case, it would break into the river again either at Kanjntm, or at Khrnal, or both, 
and its strength of current would suffice to clear tor itself such a channel as would 
remedy the evils it could not fail to bring about in the meantime. The superior 
slope of the bed of the Jumna is likely to prevent this, and means may be devised 
to lead off the strength of the current from the bank, it has this year so fiercely 
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Batura! channel ta. Jhydari, tlience “by a new cut into the Fatrdlki^ 
wMch it follows, to its jnnction with the S'd^mhef where Lieut. Blanb 
projected a dam of masonry, but was deterred from its execution by 
the heavy Hoods. of 1820 : the earthen dam then T^c^uired was in extent 
500 feet, now it has extended to a serious work of 1200 feet ; the ex- 
tension is attended with the advantage of the Hoods .attaining less height, 
as none have reached since within three feet of the height he notecL— 
From this point an entirely new channel connected this work with the 
old line of canal near Burya, whence its bed was simply cleared or 
restored as far as Delhi in the vicinity of which a number of old bridges 
were repaired and some new ones built, besides which the only other 
works done were the formation of a new escape dam at Ka/ijmtn to- 
wards the head of the canal, and the restoration of an old one near Botvd7ia, 
for the tail of it ; both works of vital importance, though still insufficient 
from want of a more centrical escape (as at Kanidl), to pass off the 
heavy land Hoods from the north of Karndl, which are added to those of 
the canal in the rains : the old channel by Biidahkem presents a suitable 
site for such a work. On Lieut. Blame’s unexpected death in June, 1821, 
the canal was considered finished, and the hills rendered, amounting 
to somewhat more than half of the estimate — many works noted in 
them were not even commenced. The canal was however in fact com- 
pleted, so far as conducting the supply of vrater then needful was con- 
cerned. When this supply came to be increased, and that for Feeoz’s 
canal to be also brought down by the same head, the canal was no 
longer efficient ; to prevent inundation, it became necessary to embank 
the canal nearly from end to end, and when the water became so deep 
as not to admit of a loaded hackery (or cart) passing through it, it 
became necessary to build bridges, so that from within a few years of 
Captain Blame’s death, the works of the canal, suited to its present 
purposes, have been in almost constant progi-ess, and upon an enhanced 
scale, from the canal being kept full of water during their execution; 
for the irrigating villages had then become dependent on it for the means 
of paying their revenue. These works are only now drawing to com- 
pletion. 

Best oration of Feroz's CanaL Main branch, Rair to Bahdderah, 15 1 | 
miles in length ; Rhotah branch, 45 miles long ; Darbah branch, 32 miles 
long ^ New Supply Head, 12 miles long. Total length, 240 rmles. 

The idea of the advantages of this work appears to have presented 
itself to the mind; of Captain Blame, when employed on the DeJ/w canal, 
in its vicinity but they were first specifically brought to the considera- 
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tioii of government by^tlle^:civii commissidHer Mr. FoBTESCtjE, tlirougli 
wliom I received instructions in May, l'8-20, ..to make the requisite snr-*' 
veys and estimates ; these added to other daties' were not completed' 
till June, 1 822, and were then submitted to goveniment, and sanctioned 
during that year; and I was honored, .by being appointed to carry my 
own Ideas into effect. The work commenced in March, 1823;, the exca-^ 
vat ion ' of the. channel was nompleted^ and, a few necessary works of 
masonry for regulating the water being finished, the water was turned 
down the canal in May, 1825. This measure , may appear... precipitate, 
but water to the country, to which this was destmed, was so valu- 
able a boon to both man and beast, and the soil was generally 
so good, and the canal relatively to the jDcZM one so small, that the 
extra expence of working in water was of much less momenVthan the 
benefits of the supply of water to the counhy. Since that period the 
completion of original works, as well as the extension of the advantages 
of the canal, have been progTessive, , 

The original works consisted in the clearance of the old line 
of canal from Rair to Chamini, with the formation of bridges, as 
detailed in the abstract of estimates. The extensions are of the main 
line to Bahdderah , — of an additional branch into our newly settled 
frontier towards Darbah , — and of the Rhotak branch to Rliotak, with 
all the works necessary thereon : — ^these works like those of the Delhi 
canal are close on completion. In reference to the two canals, which 
have one common head, I may here allude to the formation of the ma- 
sonry dam across the Sumhe, now in execution, to supersede the 
earthen dam there, premising that this dam is swept away annually 
in the end of June, after vrhich, there is no regular supply of water in 
the canal, and that it is extending in dimensions. With every exer- 
tion, it occupies about 25 days in construction, and as it cannot be 
commenced before the rains are over, it cannot be completed before 
the 20th October, and in these 25 days, the fall of the Jamm is be- 
tween two and three feet (exclusive of temporary rises from floods), so 
that although there is an abundant commencing supply for the sea- 
son without any work in the Jamna on the 1st October, — it is no longer 
so on the 25th, and it takes 10 days further to stop up the escape 
channels in the Jamna near Chdharpur (which can only be commen- 
ced after the bunds below are capable of retaining the water) ; by this 
time the river is a foot lower, and the channels at the separation of 
the eastern and western branches have to be cleared out, which brings 
the full supply into the canal about the 1st December. With the masonry 
dam, which may be thrown entirely open down to the level of the bed of 
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tlie Shyibe during tbe rains*, and -wliicli may be plaiilced up to full 
water level in two days, and sanded in front in three or four ; this wiii 
be ready for the reception of water on the 1st October, at which peri- 
od also may be ready a single small intermediate dam, then necessary 
to bring down water, and the other works may be kept in progress 
according to the ifall of -the river, so that the supply, being kept steady 
from the 1st October,. ■will .-'reach the most' distant parts by the iOtii, " 
just when wanted, and will not fail, as there will then be leisure to have 
each necessary work in advance ready at the- moment it is wanted 
these alone are advantages outweighing a cost beyond what this will 
he, the temporary work, with all its disadvantages, costing about as 
much as the interest at four per cent, on the outlay of the permanent 
one, which supersedes it. 

Eestoratio7i of the Doab Canal, East of the Jamna. Main branch, 135 
miles long ; side h^anches, about 25 miles in p'og7'ess. 

In July 1822, Lieut. DeBude of the engineers was appointed by 
the Marquis of Hastings, to survey and report on the then state of the 
canal. The held work of this duty carried on throughout the 
rains was completed by the end of March, 1823, when Lieut. DeBude 
was relieved by Captain Smith of the engineers, appointed 31st De- 
cember, 1822, to complete tlie surveys and prepare the estimates of 
expence of restoration of the Doab canal, which preliminaries being 
completed in May, 1823, the work was authorized in December of that 
year, and commenced on in 1824 ; and on this canal the great portion 
of original work of all descriptions being completed before the water 
was tuimed in, it was only opened in January, 1830. The general 
completion of works being immediately followed by the departure of 
the superintendent. Major Smith, for Europe, on sick certificate, 
the duty devolved on his assistant, Lieut. P. T. Cautley, of artillery, 
under whom the supply of water has been kept up in the face of diffi- 
culties, some of which could not he and others were not anticipated. 
Tlie deranging causes were, first, the great fall in the upper and lower 
portions of canal combined with looseness of soil ; and next, the many 
mountain-torrents crossing its course. The first, though from end to endf 
only equal to that of the Delhi canal, was disposed of in a much shorter 
space, and without the strong soil general in the line of the Delhi canal 

* Practice in the management of the dam, if ultimately completed according to 
the original design, will admit of its being regularly worked in the rains, so as to 
keep up a constant supply. 

t The separation from and junction with the Jamna being at points almost on 
opposite sides of the river. 
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to counteract its effects. The consequence has been the displacement of 
the bottom of the canal at its head and tail, where in consequence of 
the natural inclination of the country, the great portion of the slope 
was coEcentrated. The only remedy for such a defect is, a system 
of lockage ; this has been applied where of most urgent necessity, 
and for the completion of which a design is now under the considera- 
tion of Government, which, if sanctioned will do away with the 
evil. The second cause of disasters, the mountain-torrents which cross 
its course, (the BMhz Jamm, the and the Maskarrah raos^ 

besides smaller ones,) are now I would fain hope nearly, if not entirely, 
provided for, by the arrangements which last year’s operations have 
completed, and %vhich, there is reason to suppose, are such as are not 
liable to be injured to any serious extent : but the power of these 
mountain-torrents is such, as to defy all calculation ; — unseen, their ope- 
ration in times of dood must almost appear incredible, and in their 
progress they are so capricious, it is impossible to provide for every con- 
tingency, that a series of years may present. These three great torrents 
have been each provided with extensive masonry dams, laid open dur- 
ing the rains, but capable of being shut up to supply water when re- 
quired at that season, besides which, the Mmkarrah, the most danger- 
ous one, has three extensive openings leading into the Hindan river, 
and each now, at least 100 feet in width ; and so much has altogether 
been done, that, there is no reason to apprehend any further heavy 
expenditure on this account, except under some operation of nature, 
which may destroy any portion of the works. These remedial works, 
and the completion of portions of the original design, 'which Lieut. - 
Colonel Smith was unable to finish, have with a few additional, bene- 
ficial, or necessary works, been continually in progress since the 
canal was opened. One of the heaviest labours has been, that 
of keeping the embankments of sufficient height to prevent the inun- 
dation, which would otherwise occur from the deposit of the silt 
brought down from the upper part of the canal, raising the bot- 
tom of the canal wherever the current was sufficiently slack to allow • 
its subsidence ; this evil and expence will cease, with its cause above 
noted. 

Having detailed as far as could be done the former and present state 
of the canals, and the original expenditure, incurred thereon, it remains 
to notice the purposes for which these canals were reopened, the results 
to the present period, and the current expenditure for their maintenance 
in efficiency. 
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— Of the purposes for which the Canals were rC’-opened, 

The original and almost sole purpose of the government in under- 
taking these works appears to have been to convey a large supply of 
•water from the Jamna, for the purposes of irrigation of the crops, ist, 
on lines of country where the natural depth of the wells was so great 
as to render the cost of irrigation, from them, so heavy as to impede ' 
the improvement of the districts, and delay the resettlement of waste 
villages, as on the Delhi canal. 2nd, to supply the means of cheap and 
easy irrigation to districts;, as on the Boah canal, where although the 
wells are not so deep, yet the irrigation from the canal would be so 
comparatively cheap and easy as to afford the probability of great ex- 
tension of the benefit : and 3rd, as on Feroz's canal, to confer the 
means of irrigation on districts where from the excessive depth of the 
wells none was heretofore in use, and to convey a supply of good and 
wholesome water to a country where generally it is brackish or salt ; in 
some districts so much so, as to preclude their occupancy, except for a 
few months grazing in the rains. To these points alone the general in- 
structions of government tend, — and with such in view, the original 
estimates of the Delhi canal were framed ; with the progress of this 
vrork, the advantages derivable from water-carriage, brought promi- 
nently forward after the water was first turned in, and the means of 
using the water as a motive power for machinery, of which the late 
Capt. Blane, the first superintendent, made a commencement, led to the 
original designs of the other canals being formed with reference to 
these ends, which have been followed up on all the canals by further 
works designed to render one or other of the above purposes more ef- 
ficient ; so that on the completion of the designs either sanctioned or 
now before government, little further work can be necessary, excepting 
such as may be for the extension of these various benefits to new parts 
of the countiy. 

— Of the results to the present period. 

The annexed abstracts will show in a condensed form the results up to 
the end of the last official year. In elucidation of which, and explanation 
of comparative small returns, with such works, I may possibly be oblig- 
ed to be more diffuse than I would have wished, to be enabled to convey 
a correct idea in regard to both the present results shewn by these papers 
and the future prospects ; and first I have to notice, as having general 
reference to all the canals, the often repeated declaration of the 
government to the superintendents, as their main rule of guidance, 
that, the object of government in collecting a rent through them was 
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not so miicli to form a productive source of revenue from the actual 
price paid for the water, as to give them an efficient control over its 
expenditure, by mahiiig it of value sufficient to prevent its being wan- 
tonly wasted ; and that they looked alone to the general improvement 
of the country, as the source from which they should derive the return 
adequate to the outlay. This announcement completely prevented the 
superintendents’ disposing of the water so far as irrigation was con- 
cerned to the best advantage,' and led to the settlement of a fixed rate 
of assessment so low, that it is not sufficient to prevent carelessness, 
entailing much waste of water ; from which it may be presumed, that, 
the instructions of government have been fully acted up to, and the 
rates levied are sufficiently moderate. I am unable to state from want of 
knowledge whether the improvement of the revenue in canal villages 
has been commensurate with the expense : 1 know the rents of many 
have been raised, and that others, which were reckoned highly assessed, 
have been by the canal enabled to pay their revenue ; and I also know, 
that tracts of jangal have disappeared in many parts, and are super- 
seded by cultivation, supported by the canals. This point might be 
elucidated on the Delhi canal by a statement showing the revenue derived 
from all canal villages for a series of years before 1 820, and for the 
subsequent years, compared with an account of the revenue derived 
during the same years from villages not irrigating from the canal, and 
in which the wells were equally deep. The length of leases being consi- 
dered, — the advantage I believe would be with the canal villages, and 
the comparative difference would he fairly attributable to the canals ; 
the improvement which wmuld doubtless appear on the inland villages, 
as well as a corresponding proportion of that on the canal villages, being 
attributable to the benefits arising from a settled government super- 
seding an unsettled one. On Fekoz’s canal a similar comparison 
might he made, commencing with the year 1826; but the Doah canal 
is too recently opened to afford any room for comparison. I may be 
pemiitted here to observe a fact which has forced itself on my notice 
in my constant intercourse with the inhabitants of canal villages, that, 
wherever a lease is for any long period of years, of 10 or upwards, or 
even of five years, improvement, and the use of the canal water 
make most rapid strides ; and that wherever the settlement is too sud- 
denly raised, or is for a short period, or from year to year, — the 
sole object of the cultivators appears to be to deteriorate their lands, 
often until they fall into a state from which it is difficult to recover 
them; and to this tbe deadly epidemic of 1829-30 has much added, 
by leaving valuable villages without hands sufficient to cultivate their 
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ate and satisfactory commencement -was made by the cultirators in 
availing themselves of the benefits put within their reach ; on the other 
canals this is apparently much less the case, the explanation of which 
appears to me to be simply, that, on the Delhi canal and upper parts 
of Peroz’s canal, irrigation from its waters was merely the resumption of 
an old practice, of which the memory still remained, and the country 
being intersected by old water-courses, the villagers had merely to fol- 
low np their traces to the canal banks, and clear them out w’ith a tole- 
rable assurance that when opened they would be serviceable, and that 
their money expended on the clearance would not be thrown awayf. On 
Feroz s canal, below Suffidon, and the Doab canal, the case was totally 
different ; no remains of ancient water-courses existed to point out to 
the inhabitants the mode of drawing the water to their lands; thev had 
not tlie recoUections of such a system of irrigation having existed, and 
had to buy all their experience of the disadvantages of adopting what 
was the cheapest mode, a direct cut from the nearest point of the canal to 
theirlands without reference to level; and it was not until they had 
bought tins experience, and failed, that, they would listen to the adyice 
given them, and lead their water-courses so as to answer the purposes 
On Feroz’s canal, the system too led to a perfectly new mode of life • 
instead of continuing a pastoral people, who depended on the periodical 
rams raising them grain sufficient for their food with little trouble 
they early made the discovery, that, with plenty of good water for their 
cattle. If they used it for irrigation, they must give up a life of idleness 
for one of comparative labour, and it was only by very slow degrees 

tie ^ for the labour, and it is only now that 

the advances are beginning to be rapid, and advice sought as to the 
best means of availina- themselves nf fi,e _ e> •*» lo me 
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Oe tlie Deal canal the change is not so. great,., being;' only ^;of ' o sya-: 
tern of irrigation for another. It is almost too miieh mbits', infancy to 
allow, of comparisons, , but the results are consistent .with the .premise.s,.. 
• and .the progress of .irrigation has been infinitely more rapid than on 
Fbroz's canal, though less so than on the Delhi canal ; the decre.ase ia: 
the last crop,, shown in the abstract, compared with. the .correspo.D.ding 
one of tli.e preceding year, being solely owing to the excess of rain dur- 
ing th.e last cold ..season, diminishing the necessity for water, a cause 
which has frequently had corresponding results on. the,.DeM« canal. It 
being a clear matter of course that, where rain fals in sufficient quan- 
tity to ripen the crops, they will not draw upon the canal for a supply 
to .be paid for, . 

It was found, chiefiy on Feroz's canal, that many villages w^ere in- 
clined to go on as they had heretofore, without employing the water 
for irrigation, but freely using it for all village purposes, and for the 
cattle, saving themselves the expence and trouble of 
drawing w^ater or maintaining their wells and tanks efficient. As they 
benefitted considerably by the canal in this way, it appeared rea- 
sonable that they should contribute their share to its support ; and it 
was submitted to government, that although villages paying above a 
certain sum annually (fixed at 100 rupees) in shape of water rent 
on irrigation, should still have the free use of the water for village 
purposes, yet that those paying less should contribute to the expences 
of what they benefitted from, by paying a moderate rate on the number 
of cattle of all kinds belonging to the village. This rate was fixed at six 
rupees per 100 head of cattle per annum,-— a rate so infinitely below the 
cost of watering from wells, that, to the westward, cattle are brought to 
the canal from villages distant many miles. The distinction made in 
favor of irrigating villages has led to many irrigating up to and beyond 
the limit, which gives free water to the cattle ; and in villages within 
reach of canal irrigation, this source of income will gradually cease, 
but will still be continued, and go beyond what it has now attained by 
the viratering of cattle of villages, either so distant, or so situated, as 
to be unable to irrigate, and it is one so fair and reasonable, that it may 
safely be continued. The filling of village tanks at certain rates is in 
fact only a modification of the above, and requires no special notice. 

Of the Employment of the Water for moving Machinery, 

The only application of the water of the canals for the movement 
of machinery hitherto put in practice has been of a very simple nature, 
yet ' producing what will appear comparatively ' great results, as a 
source of revenue. The use of the water is, let out to those 'who 
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offer most for it, and as the rent offered can never exceed a rate ^vMcli 
must be under the cost of other modes of doing the same work, the 
employment in thk wav of surplus w^ater, or of streams again returned 
to the canal for irrigation, is a general benefit to the community, and 
tends to cheapen commodities for which the demand is constant. 

The first introduction of the system washy Captain Blanb,. who per-^ 
mitted the erection of three small mills for grinding fioiir in Delhi, on 
payment of an annual rent of 25 rupees. Since these, mills of superior 
powers have been erected at the cost of government, which in Delhi and 
its vicinity are rented at rates varying from two rupees to five rupees per 
day, each mill ; according to its power, which depends on the height of 
head water available at the different sites. The produce of the fioiir 
mills in Delhi fluctuates considerably, but with the supply of -water now 
becoming annually more constant, the range will become from 25 to 
S0,000 rupees per annum, beyond which it is not likely to go. Similar 
mills are being constructed at Kurndl, the income from wdiich is ex- 
pected to realize from 9 to 12,000 rupees, — as the large cantonment, 
added to the city, will probably yield abundance of work, and time and 
leisure will enable future superintendents to select many advantageous 
spots for the erection of small flour mills suited to the demand, 
every one of which may he more or less a productive source of revenue, 
compared with the expenditure, if due attention be paid to suit the sup- 
ply of mills to the probable work. On Feeoz's canal, the only mills erect- 
ed are those at Hansl less powerful than the Delhi ones, but as yet 
too powerful for the demand ; their produce however compared with 
their expence is satisfactory, and in such a rising town as Hanst, 
full employment for them may be anticipated. With exception of 
the vicinity of Jkind, no other place holds oat work for any extensive 
sets of mills on this canal, and there the slope of the canal appears 
sufficient to promise a return of about 15 per cent, on the outlay. 

The capabilities of the Doah canal in this respect, as in many others, 
are very great. Flour mills have been erected at Sahardnpur, and near 
Delhi, and the produce shown in the abstract is the return from them ; 
others are just completed at Bhamli : and there are other large towns 
capable of affording work for many more, some of which are authorized 
and others contemplated, the waste water from all being available for 
irrigation below the mill sites. Besides the above, saw mills are about 
to be tried at Delhi and Karndl, places which would yield much of 
such work, being the mai*ts from which the upper part of western India 
is supplied with timber, from the forests of the Jamm and the Ganges. 
Models of oil and sugar-cane mills have also been prepared, which 
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.promise,; not,, only, to l3e...s'accessfiil, but liMyto/find an abundance. of 
employment, the lines of the Delhi and Dcah canals producing much 
sugar-cane, .with /Very: imperfect modes of expressing the juice. 

It will be apparent, that all these modes of employing the water are 
highly advantageous, and do not interfere' with the main purpose 'o£ the 
canals, that of irrigation.; the mills being established either where ■sur- 
plus water escapes, or ■ where it is returned below the mills . into the 
canal, again,: no' loss of water ■, is entailed to irrigation, beyond the ab- 
sorption and evaporation of the millstreams. 

Of the Employment of the Canals for the Transit of Merchandize, 

This object has as yet been only very imperfectly attained, being 
chiefly limited to the transit of rafts of timber on the line of canals 
between the forests of the Jmmia, from which the rafts enter the canal 
at its head, to all intermediate places, along the canal of Feroz Shah, 
as far as Hissar, a distance of 200 miles. Down the Delhi branch from 
Mair^ few if any rafts, except for canal works, have passed down, as 
they could not reach nearer to Delhi than 12 miles, from the obstructions 
presented by the ancient bridges and reduced dimensions of the canal. 
It is therefore preferable for rafters to use the Jamna for such purposes, 
conveying their rafts to within a mile of the city, though attended often 
by great danger in the rains, or delays in the hot-weather. 

I do not conceive for these reasons, that the branch will ever 
come into use for rafting, beyond the demand of the ■vicinity of the 
canal, which with so much jungle -wood, available for common puiposes, 
is not likely at an early period to he great. The Doab canal, it is pro- 
bable, will be so employed as soon as the completion of the works in- 
tended to rectify the disadvantages attendant on the heavy fall at head 
and tail of this canal, shall afford means of locking the whole line of 
strong descent. This canal will ultimately come into use for rafting, 
not only on account of its safety and more equable depth of water, when 
compared with the Jamna, hut because Sahardnpur is the general 
mart for all timber brought from the range of hills between the 
Jamna and the Ganges, and the merchants will doubtless see the ad- 
vantages of at once rafting direct from Saharmpdr to Delhi by a 
safe and expeditious line of water carriage, instead of incurring the 
cost of a land carriage of 16 miles to the Jamna, added to the dan- 
ger and delays of the river navigation. 

In regard to boat navigation, all that has yet effected has been 
done by the superintendent, in using boats for the transport of 
lime, from the upper to the lower parts of the canal, which has 
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. becH a matter of great Gonvenience, ' from the .difficulty of pro.cmirig 
...land' ^carriage; indeed more, so than one of,. saving, on account' of 
■ tlie .unformed condition .of 'the canal banks for the purpose of track- ' 
age. In this resp'ecti.. ihe Doah canal is 'well advanced;,, .to make'its 
banks , available, . nothing beyo.nd a ' clearance' of trees . is necessary, 
when it may become an object to cut them down, on completion of 
the locks. ,, Oil the Delhi and Haridna branches, the necessar}^ work 
is rapidly progressing, and the last lock necessary .is just completed. To 
establish such a novelty however will, .1 fear, require the- experiment, to 
be made by the .government, of establishing some boats suited to the ca- 
nals, to ply for the carriage of goods ; for instance, between Karndi, or 
Bair and Hansz, and I think such might shortly be done with advan- 
tage. There is at' present a most extensive traffic existing across from 
the Dodbj through Pdni 2 )at, 2 Liid Sonipat to Hansz, for the export of 
sugar ; the return being salt, and coarse grain, and Eanst being one 
of the chief entrep6ts in that quarter, for the supply of the w'esterB 
states. It appears to me, it would conduce greatly to the prosperity of 
Hansz, if the line of trade could be diverted from Fdntpat to the 
canal at Bair, where the Hanst and Delhi branches separate, instead 
of proceeding direct from Fdmpat to Hansi vi^ Neanlta, by a land 
carriage of about 70 miles. From Rair, the sugar loaded on the canal 
boats could either proceed to within 12 miles of Delhi^, saving about 
40 miles of land carriage, or by Feroz’s canal to Hansi ^ on this lat- 
ter line a return cargo would alw^ays be secure ; and north of Karndl, 
being a great sugar country, it is probable much would be exported 
thence, independent of that reaching the canal from the Dodh, by 
Fdnipat. Another mode in which it is probable such a trade might 
be established would be the offer of a premium, to the individual 
who should have conveyed the greatest value of imports and exports 
by the canal, beyond some fixed sum, up to a stated period. Some 
mode which wmuld give the merchants a knowledge of the ad- 
vantages to be derived from water over land carriage, without en- 
tailing OB them present expence and risk, will I think be necessary, to 
set the matter going, after which it may be safely left to its "own 
merits. 

Of rafting on Fbroz’s canal, the knowledge of relative cost and 
charges was first given, by all timbers for the canal and garrison works 
at Hansi being rafted by the’ canal j and the result has been, that, the 

* At the cost of a single draw-bridge, boats could be enabled to reach within six 
miles of Delhi, and alterations to three old bridges would take them to within two 
miles of Detti 
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'iiBport of '^timber fmm: 'Karml to JMnd, Mmst, mA Hissar, by land 
; carriage, has been 'completely superseded,- the canal being capable of 
carrying rafts, of tlie beaviest timbers, inckding all charges and the 
canal duty, at a cost of about one-half of the land carriage ; and corre- 
sponding results: niay.be expected elsewhere, when once' the advantages 
, of transport of 'merchandize by boats is clearly shown. . The boats suit* 
a.ble to the canals should be long and narrow, and of burthen from 100 
to 200^maunds'^, sharp .'at both ..ends, and with a falling mast, and sail, to 
r take ad. vantage .of the " wind ' so' often favorable for a "return passage 
.' ..against the stream. The. c.iirrent however' is ' no where' sufficient' .to offer 
any serious impediment to tracking up. 

Of sundry minor Items of Revenue, 

With the view of preventing waste, and discontent, or complaints 
of partiality, it has been made a rule on the canals, that, nothing, the 
produce of the canals, shall he given free of payment of what is deem- 
ed an equivalent, and that whoever chooses to give the equivalent 
may have the right purchased. This leads to sundry small collections, 
which mdividually trifling are collectively sufficient to pay a most con- 
siderable portion of the outlay in improving this source of income, by 
planting timber trees on the canals. In the rains, the canal bounds pro- 
duce annually a strong growth of various descriptions of grasses, and 
jungle; these have to be cleared annually to admit of repairs and 
access to the banks; what is unprofitable is burnt, and what is 
useful is stacked and sold. The bounds are in many parts covered 
with trees of natural growth, of which such as would impede the 
ultimate purpose of trackage are disposed of when wanted in the 
neighbourhood. Licences are also granted for cutting forage from 
the canal bounds. These together produce the sums stated in the 
column of sale of produce of canal bounds,” in the annexed ab- 
stracts, which though as yet trifling will ultimately become of material 
amount, when the useful forest tixnber trees, now planting on the 
canals, shall attain value with age, of which an idea may be formed 
from the canal banks, west of the Jamna^ affording space for about 
200,000 trees to attain maturity ; they are planted in such numbers 
that from 10 to 15,000 get past the age of danger annually, at an 
expenditure limited to 2000 rupees. At the age of 20 years, the 
average value of each timber, if only rated at 2| rupees, would admit 

I to 200 mannds of sugar, grain, and such heavy articles would lie inside a 
boat of three feet depth, of suitable length, and 7 to 8 feet beam, which might be 
safely loaded to draw two feet water, so as to pass under the bridges freely at com- 
mon water level. • 
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:a:siMilar^ifmmber tcbe cut down annually, 'being in value, at ... the, : above , 
/ average, 30,000 rupees ; though ■ wheiV' once the regular cutting com* 
mences, it will of course .only 'be picked ■ trees which are. ielled: in 
number suited to the "demand for public and private , purposes, and 
which individually will be far more valuable. The produce of the canal' 
bounds may therefore I think be^ ultimately of considerable importance, 
•and probably . much- more than ' I ■ anticipate, from the destruction' of 
the natural 'forests, of the countiy from W'a,nt of pro.tectioii*,-URd the 
total 'absence -of any system' of plantation, in this p.art of, the country.- , 

- The' only other, item of income noticeable as having -.been,, one anti- 
cipated by Captain Blane is that, from renting out the fishing of 
canal; as yet ,it'. is hardly worth notice,. and can never be of , .any .mo- 
ment, if I may judge from past experience. 

■ As a source- of revenue fines should not properly be estimated : the, 
object of levying them is to aid in the prevention of waste or wilful 
misuse of the canal waters ; — to protect the embankment from injury, 
and thereby save its vicinity from inundation : — and to secure the 
plantations from depredation and negligence. 

Note. — The above report concludes with accurate statements of the 
various items of expence incmred upon the canals, for which wre cannot 
find space ; we have however endeavoured to condense their contents into 
the following table, under such heads as could be readily separated. — Ed. 

Abstract of Expeuces mcurrei^ or estimated, upon Permanent W orhs of ike 
three Canals, up to the present time. 


Denomination of work. 


Excavations and embankments, 
Overfalls, escape dams, weirs, re- 
gulators, and sluices, 

Bridges (vsorne with locks), .... 

Under ground channels, 

Irrigation outlets, &c 

Experimental works, 

Water-mills for saws, flour, &c... 

Depots, choulds, &c 

Plantations of trees on hanks,. . 

Establishment, 

Total of Estimates and Bill 
for Works, 


Delhi Canal 


Hariana 

Canal. 

Doab Canal 

• 

Rs. 

A. 

P. 

Rs. 

A, 

P. 

Rs. 

A. 

P.- 

1,60,309 

2 

10 

3,50,653 

3 

4 

1,"6,42G 

8 

0 

1,03,113 

8 

9 

2G,769 

3 

2 

1,20,656 

14 

1 

1,02,547 

10 

9 

69,658 

15 

9 

95,315 

2 

3 

3,099 

1 

9 

6,500 

0 

0 




4,500 

0 

0 

35,769 

14 

0 

36,234 

ii 

2 

4,938 

14 

0, 







45,538 

10 

8! 

6,35i‘ 

9 

4 

25,192 

ii 

0 

4,414 

6 

0 




8,195 

0 

9 

2,281 

15 

1 

2,2Q3 

15 

3 

5,490 

13 

4 

52,264 

9 

11 

52,175 

8 

4 


.. 


4,83,007 

15 

9 

5,50,162 

5 

2 

,4,67,511 

15 

7 


^ The forests of the Jamna are nearly destroyed from indiscriminate cutting, 
since they fell under our authority *. any one is allowed to cut what he pleases, 
and where he pleases, on payment of a merely nominal duty, and the whole country 
resorts here for supplies. Formerly it was not so : the result is, that now there Is not 
a saul tree fit for public purposes, within six miles of the river ; no roads exist, and 
the cost of timber in consequence in my recollection has doubled. 


183'S.]'',' ' TheAiicwni'€m02s'm-ihe'-Delhr^^^ , : 

Tlie total first outlay for tlie restoration of the system of canals will by 
this table appear to have been about fifteen lakhs of rupees : — it is im- 
possible on the present occasion to specify the particulars of the various 
works of engineering skill which the nature of these canals rendered 
necessary one of the sluice dams was described in our number for Oct, 
1832 (vol. i. p. 454), and we hope hereafter to select for insertion other 
works equally novel and interesting to Engineers, from among, the numer- 
ous plans and designs transmitted by the Superintendent to Calcutta. 

Meanwhile, we , must conclude this .notice , with a condensed abstract 

of the revenue of the canals, and the ordinary outlay in maintaining 
them, also compiled from Major Colvin’s statements. 

Abstract of the Revenues and oriinary Ewpencas of the several Canals 
since the period of their restoration^ 

^ Revenue. ■■ 


'From what source. ■ . 

Delhi Canal, for 
23 half years, 
up to 
1830-31. 

Hansi or 
Fero5!'sCana!, 
11 half years, 
up to 

: 1830—31. 

Canals west 
of the Jamna, 
since the aC” 
coimts were 
united for 
one year, 
1831—32. 

Doah Canal, 
for 4 hiilf 
years, up to 
1831—32. 



1 




Kent of ground under 


Transit duty on rafts of 

timber, 

Sale of produce of canal 


Sundries — ftsbing, tilling 

tanks, &c 

Fines for breach of canal 


Annual income, say, 


Rs. 

A. 

P, 

Rs. 

A. 

p. 

Rs. 

A. 

P. 

1,88,070 

5 

5 

38,185 

10 

6 

27,698 

3 

4 

1,47,522 

4 

1 

30,012 

1 

3 

23,318 

i 

7 

2,098 

5 

7 

8,334 

13 

10 

4,210 

9 

7 

80,029 

14 

5 

8,332 

13 

9 

19,002 

3 

7 

2,933 

4 

0 

3,957 

3 

•7 

2,061 

15 

0 

4,299 

14 

9 

1,469 

13 

10 

1,810 

6 

11 

2,250 

15 

4 

1,547 

11 

11 

317 

0 

1 

15,711 

5 

9 

8,047 

11 

7 

2,463 

2 

10 

1,42,916 

5 

4 

99,888 

0 

3 

80,881 

10 

11 

42,000 

0 

0 

20,000 

0 

0 

81,000 

0 

0 


Expenditure. 


Estahlishment for su-1 
perintendence of 
works, collections, 

&c 3,47,195 7 9 1,51,770 10 0 79,722 

Amount of the ordl“ 
nary repairs, as per 

monthly bills, 69,169 12 4 5,803 6 6 18,342 


14 7 74,715 6 2 


monthly bills, 69,169 12 4 5,803 6 6 18,342 8 5 10,509 5 6 

Total expenditure, 4,16,365 4 1 1,5?,674 0 6j98,065 7 0 85,224 11 8 


Annual expense, say,. ... 1 40,000 0 oj 28,000 0 0 198,000 0 0 [42,500 0 0 





. 
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W,’--^A'bstfact qf Ohservations of the Tempemture, Pressure ^ and iJy^ro- 

^ metrical state of the Air at Nastrdbdd. ' By Major T. Olirer. , 

' The barometer is the same I used at Delhi, and the observations 
have been reduced by the same quantity (.055), to; make them compa- 
rable with those in the Surveyor' GeneraTs office. ' The themioiiieters 
are also the same. I have not been able to note the barometer at 10 
A. M, excepting for two or' three months : the' 'daily range appears to be 
about 0.10. The mean temperature of the day has throughout been 
taken." as the mean of sunrise' 'and 2 h. ' SO m. 'in m. ; and' .of the. night, 
the ' mean of sunset and sunrise. I lately obtained from Calcutta . one,., 
of DanielFs hygrometers, intending to compare its dew-point indica- 
tions with the wet thermometer depressions in this dry climate ; but I 
cannot procure ether that will produce a depression of more than 5® 
or 6° below what water will effect, and this of course is useless here, 
unless in the rains. We have already a sufficient number of comparisons 
of this sort in moist air, hut it wmuld be desirable to have them in the dry 
air of this part of the country. As the moist thermometer sinks 
sometimes as much as 40®, some freezing mixture must be requisite to 
get the dew-point in such cases, where I imagine the best ether 
would not answer the purpose. 

Regarding the Tables I now send, it will be observed, that in Table 
III, I coniine myself merely to temperatures and wet thermometer de- 
pressions : these can be reduced at any time into tensions, when the 
subject may have undergone due investigation t in the mean time, 
the dew points and mean comparative tensions have been calculated, 
as in my former communication. 


Table I. — Bai'ometer reduced to 32 o ; Temperature of the external Air 
and Deduced Elevation of Nasirdbdd above Calcutta. 


Year and 
Montli. 

Barom. 

4 P. M. 

Temp, 
of Air. 

Eleva- 

tion. 

Year and 
Month. 

Barora. 

4 P. M. 

Temp, 
of Air. 

Eleva- 

tion. 

Dec. 1830, .. 

In. 

28,513 

0 

72,8 

Feet. 

1435 

Dec. 1831, . . 

In. 

28,467 

o 

65,2 

Feet. 

1462 

Jan. 1831, 

,510 

,398 

72,2 

68,4 

1468 

Jan. 1832, . . 

,483 

68,8 

1430 

February, . . 

1474 

February, . . 

,365 

69,6 

1488 

Marcb, .... 

,338 

85,1 

95.3 
102,7 

99.4 
1^4,5 

1529 

March, , , . . 

■ ,312 

79,7 

1493 

April, 

,230 

1508 

April, ...... 

,218 

95,9 

98,2 

100,1 

91,4 

1526 

May, .. .... 
June, 

,117 
' 27,979 
28,003 

1495 

1532 

May,' 

June, 

;i6i 

28,000 

27,951 

1497 

1526 

July, 

1529 

July, ...... 

1539 

August, .. .. 

,040 

87,2 

85,9 

1500 

August, . . . . i 

28,032 

85,8 

1425 

September, , . 

,138 

1493 

September,. . 

,183 

88,3 

89,2 

1504 

October, .... 

,278 

87,6 

1444 

October, .... 

,340 

1466 

November,. . 

i ,407 

76,1 

1431 

November, . . 

,461 

81,3 

1473 

Means, 

28,240 

85,6 

1487 

iMeans, 

28,248 

84,5 

1486 



Mean. 


Sunset. 


Means^-lst'Year 

'Dec. 1831, . . » « 
Jan. 1832, .... 


September, 
October, . . 
November, 


Means, 2nd Yearj 


' J anuary, .... . . . . . „ " .60,3 ' — 16,3 

February, .. . ^ . . ' ' ' ' 60,6 . — 1 6,6 

March, — .'4,9 
April, : . , 86,0 , . 4-..:: ; 9,4. 

May, 90,5 +'13,9 

June, 91,6 -f* lojO 

July, 86,7 4" 10,1 

August,.. 82,1 +3,5 

September,.. ... 81,4 + 4,8 

October, 79,3 4“ 2,7 

November, 68,7 •— 7,9 

December, 60, 6‘ — 16,0 

Means, ... * .... 76,6 

Tabx*® III . — Temperature of the A 


Year and Month, j 


December, 1830 
January, 1831, 
February, .... 


September, 
October, .. 
November, 


Diff.from 
Mean, Sunset 


o 

— 16,0 

— 15,6 

- 4,2 
+ 8,8 
4 - 13,3 
4 - 13,5 


+ 2,4 

- 8,2 


16,5 


o 

16,2 

16.4 
12,2 
19,1 
25,0 

26.7 

14.5 

10.8 
3,7 
7,9 

14,9 

14.3 
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Table IL — Mean Temperature of each Month, differences from, 

the Mem of the Year, 
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Table IY . — Bew point (8), calculated from the Depression in Talle II L 
Comparative Tension (T), and Grains of Aqueous Vapour in a mUc 
foot of Air (G,) 


Year and 
Montli. 


Year and 
Month. 


Dec. 1830, .. 

0 

31,8 

,338 

2,37 

Dec. 1831, .. 

0 

48,6 

^ ,683 

4,26 

Jan. 1831, 

34,0 

,370 

2,57 

Jan. 1832, . . 

36,9 

,443, 

2,84 

February, , . 

41,6 

,528 

3,33 

February, . . 

36,5 

,418 

2,80 

March, 

45,5 

,372 

3,74 

March, ■■ .... 

35,3 • 

,299 

2,66 

April, 

46,2 

,260 

3,75 

April, ....... 

38,6 

,196 

2,84 

May, 

48,9 

,224 

4,03 

May,. 

40,4 

,201 

3,00 

June, ...... 

67,9 

,463 

7,53 

June, 

61,9 

,379 

6,20 

July, ...... 

71,6 

,606 1 

8,56 

July,' 

7i,4 

,617 

8,52 

August, .... 

74,4 

.759 1 

9,45 

August, .... 

72,0 

,738 

8,77 

September, . . 

70,0 

i ,685 1 

8,21 

September, . . 

62,4 

,533 

6,43 

October, .... 

' 55,4 

,449 1 

5,17 

October, .... 

35,6 

,213 

2,62 

November, .. 

43,0 

,438 1 

3,47 

i'^ovember, .. 

40,2 

,336 

- 3,07 

Means, 

52,5 

,458 ^ 

5,02 

Means, , . . . 

48,3 

. ,422 

4,30 


HV’^Betermhiation of the Constant of Expansion of the standard IQ feet 
Iron Bar of the great Trigonometrical Survey of India ; mid expansions 
of Golds Silver and Copper hy the same Apparatus. By Jas. Prinsep# 
F.R*s. Sec, 

'Wiien I submitted the results of my former experiments on tbe ex- 
pansion of iron, brass, and lead, which were printed in the Gleanings 
IN Science for December, 1 83 1 , 1 ventured to anticipate that the simpli- 
city of the process then contrived for heating the metals would be a re- 
commendation for its adoption in any future researches of a similar na- 
ture. The opportunity has not been long wanting ; and as it has involved 
the necessity of a more scrupulous degree of accuracy, from the import- 
ant purpose to which the results were to be applied, I feel it incum- 
bent upon me to enter into fuller detail in describing the course of 
experiment pursued. The gigantic scale of the former trials, with bars 
of twenty-five feet in length, was calculated to obviate most of the 
errors of observation, as well as any want of extreme delicacy in the 
measuring apparatus ; but on the present occasion, although the bars 
were of smaller dimensions, the other concomitants were much more 
satisfactory ; and I may confidently maintain that, with, the present and 
the former series, we now possess a more correct table of the dilatations 
of gold, silver, iron, copper, brass, and lead, than have been hitherto 
published in works of natural philosophy. 
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It will be remembered, that tbe measurement of tbe base for tbe 
great Trigonometrical Survey of India, on tbe Barrackpur Road, was 
conducted witb compensation bars of a peculiar construction, each of 
them ten feet in length, or, bearing near their extremities two minote 
points, intended to represent that distance without liability to alter 
by change of temperature. Their construction has been accurately 
described by Major Everest in the 18th volume of the Asiatic 
Eesearclies. To prevent the possibility of derangement in all or 
any of these compound bars, and to serve as a term of compa- 
rison for the wdiole, a standard iron bar was furnished along* with 
them from England, upon which was laid off at a eertabi temperature 
wdth all imaginable accuracy, the measure of the English parliamentary 
standard, to which all the measures of the Indian meridian line should 
be thus reducible. 

After the completion of the Barrackpdr base, the compensation bars 
underwent a most rigid comparison with the standard ; as did also 
the steel chains used in measuring the several bases of Col. Lamb ton’s 
Survey in the peninsula. The particulars of these comparisons, conduct- 
ed with that most elaborate cai'e and precaution, which has distinguished 
all the operations of the new survey, will be described by Major Ever- 
est himself, when he shall favour the public with the result of his labours* 
At present it is but one item of these precautionary measures which 
will come under our review. 

The comparisons with the standard bar were made at a temperature 
differing by many degrees from that at which the latter had been 
proved in England. It became therefore necessary to apply a correc- 
tion for its dilatation by heat ; but to do this a question naturally arose 
as to what constant should be employed } The expressions given by 
different experimenters vary from 1.00144 (Troughton) to 1.00118 
(Dulong et Petit), or one- sixth of the wdiole quantity, — a variation either 
to be attributed to imperfections in the mode of expex'imentmg, or to 
difference of quality in the metal, — ^Imt in either way rendering it ad- 
visable to have recourse to a new set of experiments, to obtain the 
individual expansion of the standard bar itself. The experiments 
made by myself in Dec. 1831 upon a rod of iron twenty-five feet in 
length, though nearly agreeing with the results of Lavoisier and 
Smeaton"^, ^vere for the same reason inapplicable to a metal which 
might be of different quality. It was therefore determined by Major 


* Bxpaasioa of wire-dmvn iron by Lavoisier, 1.001235 

Smeaton, 1.001258 

Prinsep, 1.001256 ■ 
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Everest to submit the bar to a new inquiry, attended with every 

precaution to insure confidence. . 

The process adopted was framed on the principle pursued on the 
former occasion, namely the employment of a steam-pipe, to heat the 
metal uniformly to the boiling point. The section of the bar, 2| inches 
by f , prevented its application in the same simple manner, by insertion 
in Tleaden pipe; and it was determined to employ micrometers on 
the microscope principle of Troughton to read of the expansions,;— ; 
a new apparatus was therefore constructed by Mr. H. Barrow, H. C, 
Mathematical Instrument-maker, of which the following description, with 
reference to the perspective view in Plate 'VII. will explain the natuie. 

A double cylindrical case a h (fig. 3) was made, 9 feet 1 1 inches in 
length, and four inches in outside diameter, the inner cylinder being of 
copper, the outer case of tin. The space between them was shut in at the 
two ends, with perforated discs, so as to allows the bar to be inserted 
freely into the inner tube. The bar was supported in the tube upon 
two brass roUers, enclosed in the steam-tight square boxes at c, d, and 
situated at the same distance apart as the rollers upon which the bar is 
always supported in its own wooden case, (fig. 1.) 

The tubes were pierced through from above in four points g, 
h, for the introduction of themometers, the bulbs of two of which 
iff g>) penetrated into deep cavities apparently provided for the pur- 
pose in the bar itself ; these were filled with mercury, to insure the right 
reading of the temperature of the bar. The cylinder, a was supported 
on two of the brass tripods of the measuring apparatus, technically 
called camels, h, h which are provided wfith vertical and horizontal 
screw motions to adjust the position of the bar. The steam was admitted 
from my small engine by a pipe at the northern extremity 5, and suffered 
to escape fi'eely from the waste pipe m at the other end. 

Two micrometer-microscopes, n, u, were firmly attached by screws to 
two isolated solid blocks of stone, p, q, built upon the stone pavement of 
the laboratory at the requisite distance apart ; the focus of the object 
glasses being adjusted in true verticals to distinct vision of the minute 
dots on the silver discs of the standard bar, when the latter was itself 
adjusted horizontally to a perfect level by means of a theodolite placed 
on the opposite side of the room. 

The object of the double cylinder, according to the original design, 
was, to encompass the bar with a steam jacket, and thus heat it to the 
requisite point without allowing the steam itself to come in contact vvith, 
and thus, to.-, corrode, the iron',;- as well as to prevent its escape from the 
.-.two wMobv^bnldincpw the . glasses- of .the 'microscopes s 
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it was found lioweTer at the onset that the heating of the bar in dry 
air, although surrounded closely by the copper tube, was a most tedious 
process, whereas it was effected immediately by contact with the steam, 
which, condensing on the colder surface of. the metal, delivered its 
latent heat, and did not issue from the vent until the whole apparatus 
had been effectually brought to the boiling point. It was therefore a 
fortunate circumstance that a leak in the inner tube, in the coarse of 
the nrst experiment, threw open a communication for the steam to the 
inner chamber •. this was afterwards enlarged by piercing a hole through 
the copper, immediately in front of the steam injection pipe b. The 
onlv inconvenience produced therefrom was, that a little steam escaped 
from the two ends where the bar necessarily projected under the 
microscopes. This was howev^er obviated by packing with cotton, md 
screening the object glasses with paper. The steam issued in plentiful 
clouds from the therm.ometer apertures / and 

Having thus described the apparatus as it stood during the experi- 
ments, I must be allowed to add a few words on the capabilities of the 
several parts of it : and first, of the micrometers. The northern mi- 
croscope was immovable, bearing hne cross wires in its field, to wdiicli 
the centre of the corresponding dot on the bar was brought by the 
lateral screw of the camel K. The cross wires of the southern micro- 
scope on the contrary had a range of about a tenth of an inch, which 
it subdivided by 20 revolutions of the centesimally-divided screw -head 
into 2000 parts. The micrometer was therefore sensible to the 20000th 
part of an inch, or more rigidly, each division of the index was equal 
to inch, and the error of reading did not amount on several trials .--m' ; 

to more than one or two such divisions. 

Secondly, Of the thermometers. There was some difficulty in pro- 
curing good instruments wdth naked bulbs, and it was necessary to 
remove common ones from their metal scales to adapt them to the appa- 
ratus, and to scratch the degrees on the tubes ; many thermometers were 
broken from this and other causes. As the precaution -was taken of com- 
paring their boiling points, and their indications at the general tempera- 
ture of tlie air, with a standard instrument, no error on this score was to 
be feared beyond the necessary difficulty of reading off to fractions of a 
degree, where the instruments were only divided to every two degrees. 

The mean thermometric error cannot however be estimated at more than 
0.2 of a degree, which upon a range of 140 degrees will not affect the 
resulting dilatation more than i/w&ths, or about 2 in the sixth place of 
decimals. The fact is that the bar itself was a much more delicate 
measurer of the mean heat of the apparatus than the thermometers. 
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Tke error of the readings therefore upon a length of 10 feet (assum- 
ing it even to a 2| divisions of the micrometer) will not surpass 
€.000001, while the error of the thermometer reading may amount 
to 0.000002: it wiH he 'seen from the tables which follow, that the 
general run of the experiments folly confirms this estimate of accuracy ; 
at the same.' time it would be useless to carry the expression of the 
dilatation beyond the sixth decimal, as is frequently done in cases less 
entitled to reliance. 

The order of each experiment was similar to that described in my 
former '.paper. ' When -several readings had been made at the temper- 
ature of the room, the steam was let on and kept up for several hours, 
during which the second readings were made. Cold v/ater was not 
introduced, as it took a long time to restore an equal temperature, and 
it was found better to allow the apparatus to cool down gradually by 
the following morning. 

It was only in the third series of experiments that the bar remained 
quite stationary at the higher temperature for more than two hours. In 
general it was remarked that the reading of the micrometers gave the me- 
tal a maximum dilatation at the first moment of its being brought to the 
boiling point, gradually falling oiF even to the extent of 20 divisions 
(t^o^th of an inch), as the steaming continued. This was evidently not 
attributable to change of temperature in the steam, for the thermometers 
were not aifected. I imagined that it must be produced by torsion or 
curvature of the bar, from the under part of it being at first less heated 
than the upper ; for, by the construction of the apparatus for steaming, it 
is evident that, on the introduction of the steam, the upper parts of the 
tube would become heated first, while the condensed steam collected in 
the lower part of the cylinder imparted a lower temperature to the 
under surface of the bar : but this would cause the bar to assume a 
slight curvature upwards, which, as the supporting rollers w-ere situ- 
ated in distance one-fourth from the ends, would tend to depress the 
dots below the true focus of the microscope ; the effect of this and of the 
curvature would be to make the bar shorter than otherwise, so that this 
explanation cannot be admitted. 

Some very curious experiments, however, which are described by 
Captain Kater in the Phil. Trans, for 1830, may serve to afford an 
explanation of the anomaly. That gentleman found that the error in the 
linear measurement of a flat bar of 36 inches in length, might amount 
to .001 inch,, simply, by its resting upon an uneven surface, and assum- 
ing a curvature therefrom, the versed sine of which amounted to no 
more 'them ,,01.; inch r now the difference between the chord and the 
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arc is tlais case, is less than a hundred thousandth of an inch, and is, 
therefore, inappreciable ; nor is it attempted to explain in wbat way 
the effect observed should be one hundred times greater than could have 
been expected. Captain Kater, it is true, immediately devised a reme- 
dy for this anomaly, by seeking the neutral axis of the bar, and inis, 
printing the dots upon ledges formed at the two extremities in this 
plane. The Indian standard bar was formed on this principle, the parts 
bearing the dots being two-hfths in vertical height of the remainder of 
the bar (hgs. 1,2.): hut upon a length of 10 feet, we may conceive that 
a trivial error in the assumed position of this neutral axis may be suf- 
ficient to account for the slight anomaly in the readings alluded to. It 
■will he evident that on the slightest slackening in the supply of steam, 
the upper part of the bar would become cooler than the lower, for the 
same reason as given above, and a contrary flexure would thus take place 
to a similar amount. By taking therefore the mean reading of eacli 
series of experiments, we need not fear any influential error from this 
source, which I have the rather pointed out on account of its apparent 
confirmation of Captain Eater's curious discovery. 

We will BOW proceed to the experiments, placing them in a tabular 
form according to their dates, and correcting the thermometers, 8io^ 
to a common standard. 

First Series, 20th November, Standard Iron Bar A. 




t/j 

Thermometers. 


Micrometer 


O 

o 


Inserted in the 

Hour of 

Readings. 


1 1 

In the 

Bar. 

Obsen^a- 


Observations. 


steam- 

pipe. 

North South 

tion. 

Divisions. 


o 


end. end. 




1 


O 0 

75,3 77,2 ? 

Noon 

•—1067 

The indications of the 

2 


152, 152,0 


— . 82 

micrometers and ther- 

3 


170,8 16*4,7 


J- 113 

mometers were read off 

4 


178,6 169,7 

to 

-- 211 

simultaneously at equal 

5 


184,4 185,4 


i + 314 

intervals of time, to as- 

6 


190,2 194,0 


, + 493 

certain the ratio of calo- 

7 


212,0 212,0 

4 P. M. 

+1157 

rific accession, but the 

vB".. 


212, C broken 


--1151 

opening of a leak pre- 

9 

210,6 

212,0 


+1140 

vented the completion of 

10 

210,2 

212,6 


+1133 

the series. 


213,3 

212,8 


--1152 

Obsei’vers, Major Ever- 

;.,12 


201,2 


+1033 

est and Captain WB-' 

13 


188,9 


-f. 806 


Difference of 

136,0 

diiatatioBj 

, 2213 


temperature, j 
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Second Series, 21 sf November 18S2. Standard 10 feet Bar. 


Difference of 
temperature, 


rising, 134,6 clilatatioa 2171 Om 
ifailing, 140,6 1 do. 2296 * 

Third Series, 22nd November, Same Bar. 


, Barometer 29,99. Wil- 
cox and Prinsep. 

The micrometer re- 
mained perfectly sta- 
tionary for half an Iiour, 
and the steam-cocks 
were not touched. 


110 a.m. 
1243p.m. 

2 0 p.Af. 


— 860 
— 829 
-fl447 
+1443 
+1443 
+ 1443 


I rejected, not evenly cool, 
next morning. J. P. 


Difference of 
temperature, 


rising, 138,9 
[falling, 131,5 
I 140,7 

Fourth Series, 2Zrd November, Same Bar, 


dilatation 

do. 

do. 


Thermometers. j 

In the 
steam- 
pipe. 

Inserted in the 
Bar. 

North 

end. 

South 

end. 


1 

72,9 

73,2 

73,9 

1157a.m. 

— 897 

Barometer 30,02. 

2 

72,9 

73,4 

73,9 


— 896 

4Vilcox and Prinsep. 

3 

4 

212,3 
212, .5 

212,5 

212,5 

212,3 

212,3 

1217p.m. 

+1394 

+1394 

5 

6 

211,9 

212,7 

212.4 

212.5 

212,2 

212,2 


+1387 

+1379 


7 

212,8 

212,4 

212,2 

1 25 p.M. 

! +1379 


8 ; 

75,5 

76,5 

76,7 

4 15 p. M. 

— 872 

rejected. 

9 

72,0 i 

73,4 

72,8 

11 0 A.M. 

— 920 

following morning. 

Difference of I 

rising, D 

18,7 

dilatation 

2283 


temperature, J 

i falling, 139,2 

ditto. 

2306 




Micrometer 



Readings. 


Hour of 


Observations. 

Reading. 


Divisions. 




H. M, 




—1050 

Focal distance of mi- 

3 49 p.M. 

—1071 

crometer 2,15 inches; 


+1127 

barometer 29,97 inches ; 


+1116 . 

stopcock of steam-pipe 


+1099 

■frequently opened and 


+1114 

closed during this se- 


+1083 

ries. 


+1089 

+1101 

+1106 

1 —1198 

, Readings by Major 

5 0 p. M. 

Everest and Capt. Wil- 
cox. 

7 o' A. M. 

1 —1175 

On the following mor- 


|, —1185 

ning Capt. Wh and J. P. 

dilatation 

do. 

2171 

2296 

Omitting Nos. 7 & 8. 
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Fifth Beries^ 24ik Nonemher, Same Bar* 


S*M' 

O S 

|; 'Thermometers,'...:/ 


Micrometer 

Readings. 


*-' 2 ' 

in, 'the. 
Steam- 
pipe. 

..inserted in. the 

Hour 

Observations. '.S 

^ : 
'P > \ 

Bar. 

of 


J3 0) 

J 

O 

“5 

"s-* 

South 

end, 

.Reading. 

H'. M. 

Divisions. 


" 1 

2 

3 

4 

5 

6 * 

7 

72 , 8 ' 

72,5 

73,3 

2 i 2,3 

212.5 
! 212 , 

211.5 

' 72,9 
72,9 1 
74,1 i 
212,9 
212,9 
212 , 6 * 
212,7 

73.2 

73.3 
74,1 1 

212,5 

212,5 

212,4 

212,4 

1140 a.m. 
1143 „ 
045 p . m . 
•■'18 

1 20 „ 

1 45 » 

2 0 „ 

-- 906 

— 906 

— 890 
4-1401 
+1401 
+1395 
+1394 

Barometer 30,02. 
Wilcox and Prinsep. 

1 

Difference of 1 
temperature, J 

rising, 1 
failing, 1 

39,2 

39,5 

dilatation, 
i ditto. 

, 2298 

2283 

taking readings of 26th. 


Sistk Series, 2Qth November. Same Bar. 


1 

71,3 

■ '■71', 5' 

71,9 

10 A. M. 

— 916 

Barometer 30,02. 
Wilcox and Frinsep. 

2 

72'9 

73,1 

73,9 

1125a.m. 

875 

3 

73', 3 

74,1 

74,2 

0 30p.m. 

— 865 

4 

213,0 

212,3 

212,3 

10 ,, 

+1418 


5 

212,3 

212,3 

212,0 

2 0 „ 

+ 1405 


6 

212,9 

212,4 

212,2 

215„ 

+1400 


7 

! 212,5 

212,2 

212,1 

2 40 „ 1 

+1388 


: — 

Diff.ofl rising, 
temp., J falling 

139,1 
, 139,? 


dilatation 

ditto. 

, 2288 
2288 

following morning. 


Seventh Series, 27th November. Same Bar. 


1 

2 

3 
. 4 

5 

6 

7 

70,5 

72,3 

73,0 

212,2 

211.7 
212 2 

212.7 

71,0 

73,2 

73,6 

212,5 

212.4 

212.5 
212,5 

70,9 

73,0 

73,5 

212,1 

212,0 

212,0 

212,0 

10 0 A.M. 

noon. 

0 30 P.M. 
10 „ 
130 „ 
145 „ 

2 0 „ 

— 910 

— 875 

— 869 
+1422 
+1408 
+1404 
+1398 

Barometer 29,92. 
Wilcox and Frinsep. 

* 

Difference of 1 
temperaturt, j 



139,7 

dilatation. 

, 2293 



The accordance of the observations, particularly of the latter series, 
was so satisfactory as to render their further repetition superfluous % 
it now only remains therefore to arrange the data of the several 
experiments in a tabular form, and to calculate the resulting dilatations 
according to the usual expression of “ the dimensions taken by a bar at 
212®, whose length, at 32®, is 1,000000*” 
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ISS ■ FuTtUT:M$pfmmt$ on tie ' [March, 

Ahstraot .of the results of the . foregoing ewperiments on .tie ewgansion of 
tie Btandard feet Bar of h'on^ 


,No. of 

Range of 

Divisions of 

Total expansion 

Dimensions of aj 

difference^ 

#e se- 
ries^. 

Temperature 

Farh. 

the micro- 
meter. 

in decimal .parts of 
a foot. 

bar at 212® whose 1 
length at ,.32®. , is' 

from .the 
.mean in' 


|. _ ...... 

1,000000.; 

milHo.iiths 

1 r 

0 

136,0 

2213 1 

.0090980 

.1.001204..,',. 


2 r 

134,6 

2171 i 

.0089253 

1.001194 

24 

f 

140,6- 

2296 j 

'..0094392 

.l,.001208:'..' 


3 r 

138,9 

2288 

.0094064 

1.001,219. , ■ 

.'•f 1 

f 

131,5 

2218 ? 

.0091185 

1.001248 

^4* 30' ' ' 

f 

140,7 

2370 ? 

.0097435 

' 1..001246' ' 

-h 28 

4 r 

138,7 

2283 

.0093858 

1.001218 

0 

f 

139,2 

2306 

.0094804 

1.001226 

-f s 

5 r 

139,2 

2298 ! 

, .0094475 

1.001222 

4'"'^'V ■■ 

f\ 

139,5 

2283 

.0093858 

1.001211 

...— V7'"-: 

6 r I 

139,1 

2288 

.0094064 

1.001217 . ■ 


' / 

139,7 

2288 

.0094064 

1.001212 

— .g:,; 

7 y 1 

139,7 

2293 

.0094269 

. 1.001214 . ■ 

— 4."“' 

j 1 Mean of tlie whole, 

The mean of these experiments is L00i2I8; 

' '1.001218'^ 

, hnt,;;if''twov:of^'^:'th6; '"series 
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Bute accuracy as before. We prepared in: tbe mint two laminated 
straps ; one of pure gold'^, 10 feet two incbes long, 2f inches broad, 
and /about 'f ;: mch thi^^^ about. 320,, lbs : the other of stand- 

ard silver (yV .copper alloy), of the same dimensions or a little thickert 
The two ends were cut away, and marked with due dots as nearly as 
possible at. the distance of 10 feet apart. ' As the run of the micrometer 
was only one .half of ■ the expected expansion of the - metals-' now to-be ■ 
tried, the precaution was taken .of inserting -second dots about ^Vth of 
an inch within the first, the distance between the two dots being care- 
fully measured under the microscope. I have said that the inner steam 
cylinder was of copper; all that was necessary therefore to enable us 
to measure the expansion of this metal along with the rest, was to fix 
two small tongues to the two extremities of the tube, projecting under 
the focus of the microscopes, and bearing the marks for measurement. 

For consistency I will insert the new series of experiments with the 
same detail as before, to enable other experimenters to judge of the , 
measure of confidence due to our simple but somewhat tedious inves- 
tigation. 

Eighth Series of Experiments on Expansion, 

Thermometers. j- Readings of the micrometer. 

Day. 

South. I North. 


Steam 

pipe. 


1st Dec 
7 a. m. 


Ascendingrange, 135,6 dilatation, 2182 1 2649 I 3543 j 3133 j 

Descending do. 139,9 ditto, 2301 1 2718 I 3574 * 3222 | 

Ninth Series, 

^TiTTCo 75 JY 76,5 "i TZ r— ” — 

Noon 76,2 76,0 76,5 

211,6 212,2 213,4 -f 1266 —798 +358 —157 

to 211,8 212,1 214,4 + 1267 —799 +365 —141 

4 F. M. 211,9 212,1 212,2 + 1254 —805 +364 —197 t 

Ascending range, 136,0 dilatation, 2229 2637 3503 3098 

* Of the old gold mohnr standard, or 1 car. ,3| gr. Br., which, as far as suqh expe- 
rimentsgo, may he deemed pure. * - ' . , 

t Before this e2j:perimej3.t, the hole had been pierced , through the copper cjlsader. 


140 , : Further Experiments on the pM[AacHj, 

I sliould hdNe premised, tHat to prevent tlie straps of gold and silver 
from carving within ■ the *><jylinder, when heated, they were held iat, 
one on each side of the,' iron bar, by coils of copper wire at distances of 
sk ■ inches' apart— these were 'not so tightly bound as to impede free 
motion longitudinally. 

At this period, nf the experiments it was determiiied.^to anneal the 
gold and silver bars, , to. ■ observe what difference would be caused in 
their rate of ..dilatation thereby, as well as what 'would be the penaa* 
nent elongation due to this change of condition. 

To effect the annealment of such long slips of metal in the most 
equable manner without endangering loss or accident, required certain 
precautions. They were laid upon a fat bar of wrought iron, supported 
at distances of a foot asunder by dre-bricks, as represented in dg. 4, 
PL vii. Their whole length was then enveloped in gohar, or cakes of 
Cowdung, in the same manner as is practised in heating the felly of 
a wheel. The heat was thus gradually raised, until the whole length 
was uniformly of a glowing red. But, not to lose the opportunity 
which this experiment afforded of ascertaining the relative expansions 
of the three metals at this higher temperature, an iron stake had been 
drmly dxed in the ground at one end of the bars, against which all three 
were made to abut firmly ; the other ends were connected by an inter- 
mediate brass rod (kept cold) with the nonius of a sliding scale placed 
on the ground in a line with the bars, so as to measure off their elonga- 
tion with great facility. The results, and the temperature by Farenheit’^s 
thermometer founded on the assumption of an equal rate of expansion 
throughout the scale of each metal, were as follows. 

Absolute expansion in inches. Deduced temperature. 

Tlie gold, placed uppermost, . . . . . . . . 1 .638 1787^ 

The silver, in the middle, ....... . . . 2.008 1655 

The iron, undermost, . . . . . . . . . . ; . . . 1 .240 1 609 

That the upper position was much hotter than the lower was evident, 
nor does it seem surprising that the difference of temperature should have 
been so much as 180 degrees. No knowledge therefore could be gained 
on the point sought, namely, the relative ratios of expansion ; but the 
method of operating is itself capable of further application, and I hope 
hereafter to be able to pursue it to more conclusive results. 

The absolute elongation of the precious metals, by annealment, was 
measmed by placing them once more under the microscopes at the 
stole temperature as before, (77^.2.) It was found to be much less than 
was calculated from the difference of specific gravity before and after 
annealment, shewing that the compression under the rollers was in the 
gold 20, in ■ the , silver's, times greater' in the transverse than in the . 
longitudinal direction* The results were as follows ^ 
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Spec ific gravity' Increase Elongation by annealme nt, 

of in parts of in decimal parts of 

hard* annealed. volume. an inch. 10 feet unit. 

Pore gold, 19,313 19,136 ,00925 ,01973 ,000164 

? 10,404 10,239 ,01611 ,08244 ,000687 

To compare tlie relative expaBsions, the increase of hulk, or volume, must 
he divided hy three, to reduce it into linear elongation, when, as before 
stated, the transverse will be found much to exceed the longitudinal ex- 
pansion., .. 

Having explained the objects and results of this digression, and ima- 
gining the bars replaced as before, vre will proceed to the remainder of 
the experiments with the steaming apparatus : 

Thermometer, Readings of the micrometer. 

in Gold Silver Copper 

south. I north, steam. Iron. (add 2525) (add 4065) (add 2297) 


Dec. 3. 78,5 78,3 > — 937 ' —449 

„ 79,2 79,2 

212,1 211,8 211,5 +1279 —383 

to 212,0 212,0 +1267 —381 

, „ „ 212,0 212,0 i +1264 

'>*^•’“•211,9 211,7! 

Ascending temperature, dif- ^ o o 

ferent for each metal, 133,6 133,4 

Dilatation (adding space be- 
tween dots), 2207 2592 

Eleventh Series. 


78,4 78,4 1 

78,6 78,6 

212,3 212,0 full 4-1278 
212,2 ^ 212 steam 41266 

212,1 212,1 (steam 41204 

211,9 211,9 less) 41202 


— 404 


Range of temper, ascending, . . 133,7 133,7 133,7 133,5 

Ditto for last readings,, ..... 133,6 133,6 133,6 133,5 

Dilatation, first readings, .... 2183 2593 3423 3071 

Second ditto, 2114 2566 3375 3048 

In this last series the steam was allowed to run down on purpose to 
try the effect : and it will he seen that it was sensibly felt hy all the 
metal bars, even while the mercurial thermometer scarcely indicated the 
fall ; for as before remarked, the bars were far more sensible thermo- 
meters than the small mercurial instruments. 


culated, to shew the maximum influence of -such a 
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, , The general results .may now be .classed under their respective heads^ 
as follows ; 


Duplicate Iron 10 feet Bar. 


Fare Gold, rolled hard,, 


Range: of " ■ Readiiig of 
temperature. micrometer. : 

■135,6' ■2182 '■ 

139,9' ' ■' 2301' 

136,0 2229 . 

■133,6 2207 ■ 

133,7 

133,6 21.14 

Mean, rejecting the last, . , , . 
f 135,6 ■■■.'2649’ ' ■ 

139,9 2718 

.136,0 2637 

r 133,6 2592 

annealed, 4 133,7 2598 

133.6 2566 
Mean, rejecting the last, .... 

Standard Silver, aliov, / 

4 AiSy,!:? 3574 

I 136,0 3503 

f 133,6 3423 

133.7 3423 

[133,6 3375 

Mean, rejecting tlie last, .... 
rl36,6 3133 

Copper annealed, but parti- ( lil’t ???? 

ally hammered in making.^ r?®’! 3098 

tube, riHH ^®22 

! 133,7 3071 

L133,5 SatS 

Mean of the whole. 


Silver, alloy, 
rolled hard, 

annealed, . , 


Deduced dilatation 
for 180 degrees. 
1,001191 
1,001217 
1,001213 
1,001223 
1,001208 
1,001171? 

... 1,001210 

1,001446 

1.001438 
1,001435 

1.001439 
1,001435 
1,001421 ? 

... 1,001438 

1,001933 
1,001890 
3,001906 
1,001896 
1,001895 
1,001869 ? 

.. 1,001904 

1,001697 
1,001685 
1,001688 
1,001684 
1,001702 
1,001690 


It must te remarked with regard to tliis series, that. besidesCther 
sources of error, the dots, marked with a needle-point bv an unskilful 
^d, were rather difficult to bisect; and further, the continual shift- 
ing of the apparatus, to bring each bar successively under the focus 
of the microscopes, was more than sufficient to account for irregulari- 
ties greater than are observable in the present results. 

In comparing the list with the former one, one is struck with the 
close agreement between two metals of very different fusibihty, namely, 
standard silver, and brass; a circumstance which permits the application 
of silver divided circles to astronomical instruments of the latter metal. 
Platina is by no means so weU adapted for such a purpose. The opera.^ 
tion of annealing does not seem to have the slightest effect upon the rate 
of expansion, a fact well worthy of consideration, as it would be at all 
times difficult to say what allowance should be made on sack account, 
where the degree of hardness of a metal might be uncertain. 

The latest determinations of the dilatations of metals {which have 
reached me since the above experiments were finished), are those of 
Mr. DanieU ; but the apparatus used by him, (a plumbago tube of six 
inches in length, holding a rod of the metal to he operated on,) how- 
ever well adapted for approximate m^urement of intense heats, is 
obviously not worthy of trust for minute measures at low temperatures, ' 
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I do not tlieref ore insert Ms table from the Philosopliical Magazine now 
before me, but at once conclude with a general summary of the dilata- 
tions which our experiments in India have established, in a manner’ 
'Worthy,' I hope, , of entire confidence. 

Dilatations of metals determined at Calcutta. 

f Standard 10 feet bar of the Trig. Surrey, 1,0012131 
Iron, <: Duplicate of do. of Eiigiish bar iron, .. 1,001210 V 1,001215 

[ Wire-drawn rod, twenty-five feet,.... 1,001256 J 

Gold, nearly pure, (10 feet long) 1,001438 

Silver, containing one- t'welfth alloy, (do.) 1,001904 

Copper, sheet, annealed, (do.) 1,001691 

Brass, wire-drawn, annealed, (25 feet) 1,00190$ 

Lead, one-inch pipe, (25 feet) 1,002954 

The apparatus used in the foregoing experiments is preserved, in case 
it should ever become a desideratum to try the expansion of other metals 
or substances by the same process. 


TV .—Continuation of Dr. J, Gerard' $ Route with Lieutenant BurneSf from 
Bokhara to Meshid. 

[Extracted from letters to his brother Captain P. Gerard.] 

Mirabdd, 315^ Juhjt 1832. We took leave of Bokhara on the 21st 
ultimo, and are now in a Turkoman village, about 3 6 miles distant, await- 
ing the arrival of the merchants, &c. who are to form the Kafila ,* but we 
may be here long enough, as the Urganj army is still in our way. Ghos 
B% sent for us before starting, and made us over to the Turkomans and 
Kafila hashi^ with every demonstration of good will, and enjoining them 
to convey us safe to Meshid at their peril. * * * ^ 

The weather has been uniformly sultry ; — ^thermometer daily above 
100**, even as liigh as 110**, and our sitting room is but a few degrees 
cooler, but the extreme dryness of the air counteracts the sensation of 
heat. The nights have generally been pleasant and the mornings al- 
ways temperate ; — thermometer 66®. Though it is now the middle of 
August, the climate can scarcely be said to have changed, except that 
the nights are cooler. 

Moshid, 17 ih September , 1832. — Here we are safe in Persia, after a 
journey of no ordinary difficulty. We left the village (MzrahadJ so 
long our prison, on the 16th of August, and crossed the Oxus on the 
following morning, intending (as we had believed upon faithless resolu- 
tions), to accomplish the trip in fifteen or sixteen days. Our first de- 
tention commenced at Sarjm on the bank of the river, but as this' 
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was not occasioned by any untoward event we cared less* Other /f«- 
Jiks joined ns here, and on tlie 21st we resumed the journey across the 
desert* The weather had undergone a great change, and was now- 
temperate. We almost immediately entered amongst sand heaps, which 
succeeded in rising heights, and extended till they bordered the horizon 
on all sides ; and the SMmal or north wind sweeping away the loose 
surface, made it appear like the sea spray, wdiile the heaps themselves 
represented the waves. The camels trod heavily through' the sand 
drifts, and the horses plunged as if they were fording a river. - Several, 
belts of this sort occurred between them, tracts of sand covered with 
bushes or shrubs, and then a ridge of the desert composed of hillocks 
or sand waves, which at a distance looked like a vast roller just going 
to break. Scarce any track is visible, the wind defacing the prints 
of the camels" feet ; but there is a general line of route which is fol- 
lowed. The sand heaps are of every size and shape, but have com- 
monly their cliff to the south ; deep chasms are formed by the junction 
of their bases, and basins or cavities which would resemble pools if 
filled with water. The scene -was quite new and magnificent. It was 
altogether a wilderness. We passed several dead carcases of camels 
and horses, the drivers of which, having missed the wells, killed some 
of them for sustenance. Most of the wells were saliferous, but the water 
answered for our horses and some of the people, who live little better. 
The climate had evidently turned from its extreme temperature, and 
in this respect we had. not to complain. The nights, contraiy to ex- 
pectation, were very mild. A very long march brought us to a well of 
bad -water, after having been without any except what we brought from 
a distance. This was a relief the more grateful, as we had nearly missed 
the spot, and perseverance alone in feeling for the road kept us in a 
proper direction, till the barking of a dog announced our proximity to a 
Turkoman camp. On the 27th we reached a baked arid plain, on 
which was planted a tented village of Turkomans. Here we were to 
be taxed by the XJrganj authorities, who came down to us from the 
ancient city of Mdwur or Myhr, now almost level with the face of 
the desert, and no longer an inhabited spot. The UrganJ army 
was close upon us, but on their homeward route. On the 28th the 
collector arrived, and inspected the Kafila. The merchants presented 
him, as customary, with various articles : we sat mute in our camel 
panniers, and were duly reported as Mmdfrs upon a pilgrimage to the 
places of fire worship ; our offering to the taxman consisted of loaf 
shgar’ and tea. 'Our'' prodigality was nearly ruining us ; fortunately a 
B.ussian merchant (a Mahomedan who traded to Ensria, whose avarice 
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liacl coB,qiiered all pride of .self- sufficiency) i':,from a regard to Ms own 
interests, cliecked/^our.: liberality,' and inst^ of. presenting a couple of 
sugar-loaves,.and 'a,;.handM; of., tea,, broke off tbC' end... of one, and with a 
few -raisins. made' up our 

... Several .of.. his drain peeped ..into our creels and asked after our 
business,, and were, quite, .satisfied • on being told that we. were Afghans 
from Kah'il : so little are those people, acquainted with the colour and 
‘characteristics of Europeans. In this.. respect,- therefore, our faces 
are real masks, and it was here only the -name, of our.;. conn try that we 
had an object in concealing, since to .the.--;serv:ices of those in Abbas 
Mirza's army especially, not a little of the had feeling between the 
Khan of Urgmij and the Persians is ow,m,g..',..- : ..Russians and Englishmen 
are alike their enemies, or rather the Urganjh are -.hostile to both. In 
the afternoon we ventured out of our camel 'baskets as the enemy was 
departing, but as some of his dependents were lingering behind we 
were warned back. In the evening we got out and laughed heartily at 
the transaction. In truth we w’-ere quite '-at-' our. ease all the time, not 
believing that there was an individual in our camp who, had any object 
in betraying us; but it was not long till we.ffiscovered that wretches are 
to: be found in every community, and people whose, fair, faces belie their 
fee.iings,. ■ We. had... only a week's march between .us^and MesMd, and- 
we started again with fine prospects, . , 

On the 1st of September we came in sight of the mountains of Persia, 
and next day arrived at SMrah, a Turkoman village with a fort. Here 
we were to be taxed, but misfortunes seldom' come single ; and if the mer- 
chants had to complain of an imposition, we certainly had not bargained 
for a share of their burdens and a load of out own besides. While in 
our former embarrassment near Mglir, we superadded to it the plea- 
sant prospect of meeting a body of Allemans, whom the merchants of 
our Kafiia actually saw inarched off upon a predatory excursion to 
the borders of MeshuL The tax-gatherei% who had an interest in the 
safety of the Kafilas, exacted a promise from them, that should they 
cross our path we had nothing to fear: but a' robber^s pledge is like 
lover's vow graved upon some insect's filmy wing, and lasts only till the 
bait is thrown out. No fewer than seven hundred of those armed ruf- 
fians were thus let loose. At Shiraks we learnt that the Allemans 
were still in pursuit of booty, and the Kafiiu took up its position till 
they should have passed us on their return.' - Apprehensions were now 
turned into real horror, at least with me, when- we beheld the cold-blooded 
monsters- racing into the village, with/ their- spears poized and their 
horses almost- dead from fatigue in their -infernal ibceupatiom Theyi 
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,bmslied past, 'Oiir ■BBcampmeiitj.: -some of.tliem^stoppiiig-.aiid , 

.and relating their . adventures, who in 

pnrsnance.of their' trade took;a .heartless: interest .in' tha^ of the rob» 
hers, as upon their success 'more or less "would rest their own... security* 
Upwards of 100 Kuzlhashes were seized for .the ^oM dm , market, 

' and. a nuixiber of ■ camels and cows , which they drove off from within 
sight of the walls of MesUd . ' Their encampment was close to us., and , 
WO' were'. : almost tempted to take a look at it. Some^f , the Allemans 
were disabled, while ■, their, horses, were .scarce, able' to carry them* 
Many had returned., empty-handed, finding , 'the work .too heavy; all 
those who touched . at the' village came for refreshment or to visit 
their friends. This' is - a strange, state of society,, yet these Intrepid 
adventurers, when seen in the • ordinary relations of life, are not 
only sociable companions, but even prepossessing in ■ their natural, 
simplicity and easy manners. The guard of ' Tdrkomans we 
were the same people, and every individual of it could enumerate his 
exploits in the inglorious field ; but this is perhaps not quite fair, as it 
requires a considerable share of courage to meet the various perils of 
their vocation : pillage alone is their aim, and, of all others, human 
beings are their greatest prize ; nor is it much to be wondered at that, 
amongst people who are naturally prone to rapine, their fellow creatures 
should he most coveted, as long as the infamous markets of Bokhara 
and JJrganj offer a premium for the traffic. The Russians have, I 
believe, succeeded in restraining slavery as regards Bokhara ; but what 
reliance is to be placed upon any compact that is both adverse to mer- 
cenary interests and religious zeal ? There are several hunclred Rus- 
sian slaves now in the dominions of the Bokhdra dynasty, and as long 
as Turkomans offer them for sale there will be purchasers ; and what 
does Russia know of her black population or of her fugitive soldiers, 
who wander amongst half savage hordes at the extremities of her ter- 
ritory ? At Shh^aks there was a Persian girl of unquestionable beauty 
who had been in slavery for a couple of years, with the Turkomans of 
course ; her transfer was delayed in hopes of an enhanced price, and a 
Kafila which followed us, picked her up at what may appear a high va- 
luation, if indeed we can make any estimate of what is in itself unappre- 
ciable 1 But you will excuse me for treating the subject in this loose 
way, having resided so long in- a quarter of our own dominions where 
female slavery is as notorious as the sun at noon day, and if not quite 
so glaring,'|s, I -fear, scarcely less remarkable, while it is as genial to 
the peoplets feelings as Ms rays to their frozen solitudes. The Persian 
girl was .sold’ for upwards of 60 tilas, more than 420 rupees, a sum 
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that would piircliase at least a' iiozo the Himalayan re- 

gions. When : this infernar traffic is so profitahle, can we expect that 
the liungiy Tdrkomans of the desert will restrain their cupidity for 
human flesh ^ ?~b'ut this is a subject for sages in their closet, and not for 
■travellers,. 

, , ■ Our detention ah till roads were cleared of lingering 

i-obhers was necessarily prej udicial to - us, as we were .still in the Or- 
‘§anj territori^, though' ' '■virtually subject, : to ' Abbas ' Mirza : ' but you 
may judge of his authority b^rtlie successful obtrusions of the Tdrko- 
mans even ; to the gates of this holy city. Our protests against imposi- 
tion on the previous occasion of paying taxes had given umbrage to 
several of the merchants, who seemed to have leagued together to make 
what they could of us ; and finding us still self-confident, had i*ecourse 
to the mean tricks natural to the trade, and betrayed us. We were now 
to be locked up in the fort till the Khan of Urganj sent for us ; and 
at first we saw nothing but certain misfortune, slavery at the very least, 
and we prepared for flight with the evening’s twilight at the risk of 
falling into the hands of the Allemans, or half perishing for thirst in 
the desert. When thus turning over our thoughts, one of the mer- 
chants, a Persian, whose state of health had made him extremely grate- 
ful for our curative attentions, relieved us from our suspense, and, toge- 
ther with the avaricious Russian trader, oflered to conciliate the Tur- 
koman chiefs, and pass us off as pilgrims or any other species of wander- 
ers. A couple of tilas and a little tea and sugar, with sweet words, 
satisfied their expectations ; but fortune favoured us more than our 
presents, as it happened that our friend the Persian was a most inti- 
mate acquaintance of the very people who pressed us so closely. Hav- 
ing got out of this snare, we divested ourselves of every comfort we 
might have had over our fellow travellers, sat in the sun or in our 
creels, and ceased to cook our dinner as usual, as the fire collected 
a swarm of Turkomans as a candle does insects. Still delayed, new 
difficulties arose, a plot to extort money or tea was again begun, and 
our apprehensions of rumours of our disguise reaching the chiefs of the 
Urganj army were too well grounded. A fresh body of Allemans had 
issued from Mawar, and were approaching MesMd} our consternation 
was farther raised on learning that Abbas Mirza’s Eickee (ambassador) 
on his way to Herat was seized by the very people we were amongst, 
and was actually a prisoner in irons in the village, so that on every 
side we were environed by difficulties of one sort or other ; at last a 
Kafila from Meskid made its appearance, and our irresolute associates 
got under weigh, much to. our satisfaction, after nine- days, of the most 
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irksome' dimaiice,: thongli^we were; not :eiitirely :,witk^ . amusement 
' ^ daring, part of the tinier, "but npon the, '.very: tM*eslioM of:a: port 

■■ such.' provoking " interventions .were .quite iinsapportabie. .Even here 
„',we' were .obliged to take in a sapply of, water. „ On the llthwe resum- 
ed oiir.jonrney,' and on 'the 12th crossed the ■moiiiitain frontier of Persia 
or . rather Khorasan, 'which^ is continiioiis , with the Mils which trend 
along the Oxus.and run into Hindu Kush> .They are.' about 4,,000' 
feet in.lieight'' ,(water bo.iling at 205 f°), and support the jplains of Persia 
which have a Very considerable elevation. 

At. midnight of 'the 12thwve'Were thrown into confusion By a report 
of an, encampment of -robbers. The Kafida closed,- up . in a great hurry ; 
'.the camels were instantly squatted upon their" knees and packed toge- 
ther,; the utmost, regularity prevailed; fear .having overcome their sur- 
prise, .both men and beasts were silent ;■ the camels, as if they lia-cl. been 
accustomed ' to such . scenes, trem.ble'd .and,- sat still. ' The armed '.men. 
stood in front waiting the assault. I found myself close, to a, pair, of 
women who wmre bustling about seeking comforters, but I felt rather 
abashed in such company, and making my w^ay over camels’ backs and 
bales of goods got outside, followed by our Haji Baba, who though 
a very respectable man in his calling had no idea of show'ing fight, and 
entreated me to make myself snug ; but his alarm was soon allayed, for 
the enemy was not forthcoming, and the people we dreaded were equal- 
ly afraid of us. They w’^ere travellers like ourselves. Had they been 
Allemans we should have made hut a poor figure in the contest, for not 
half of us would have come to the scratch, as the phrase is, and too 
surely the remainder wmuld not have kept it up after the first onset. 
In the evening we w*ere within ten miles of Meshid, and before making 
a final start of it, a custom-house officer paid us a visit, and delighted 
us by intimating that Captain Shee was ^itMesJiid, wffierenews of some 
kind or other must await us ; hut as Abbas Mirza was besieging a fort 
in the neighbomdiood, we could not reconcile the report. An hour be- 
fore day-break on the 14tli savr us at the gates of this city, and wm are 
now amongst Persians all gay and courteous, anew" scene entirely, ^ — no 
more Usbeks ! A¥e were very fortunate in having met writh Mrs, Shee 
here, who invited us to breakfast and dinner, and shewed us every 
attention and kindness. There is also a serjeant in charge of the 
, arsenal, who is particularly useful to us ; he has engaged to keep a re- 
gister of the thermometer here for me. We are going out to the prince’s 
camp, 100 miles from this. He has just taken a fort, and concluded 
^ his campMgn. , Liexd;i,B.wilI thence go on to Tehran, but I must return 
^here and start .witli ^ for Herat. The road is far from safe, but 


I only require ' to be. witb tlie to.be protected.. TMs is: a. fine 

city : the scene is entirely new. I am' forced to make an abrupt con*^ 

clusioii to be ready/for the .C^^^ ■* ,. * 

. lOtii October, I, have, been at the prince Eoyars camp, about 90 
miles, from .this. . : Lieut. 'Burnes . there left me ' for Astrabad and ■ the 
Caspian. We found Captain Shee, Mr.Brouski and Mr. Beck in camp,,:.., 
all living in .the Persian style : they q-vere very kind to us. Captain 
Shee and Lm^ent to the Turquoise mines, ^ and since my return to this-. 
I have,. .not been very well. ,.,Every:.body.here..is also sick.,,, , My journey, 
to.'JJemr is all fixed. ; ' I saw Yar Mohammed Khan, Prince Kamran's 
minister, who received me extremely civilly,' but I am cautio.us in put- 
ting myself under any obligations.” 


y. — Proceedings of the Asiatic Society. 

Wednesday Evening, 27 th March^ 1833. 

The Honorable Sir Edward Ryan in the Chair. 

The Proceedings of the last meeting were read. 

Lieut, A. Burnes, zissistant Resident at Cutch, was elected a Member. 

C. Telfair, Esq. President, and Mons. J. Desjardins, Secretary, of the 
Natural History Society of Mauritius, were on the favorable report of the 
Committee of Papers, elected Honorary Members. 

Read letters from Captain Henderson and Mr. F. J. Halliday, expressing 
their reluctance in being obliged to withdraw from the Society. 

Read a letter from J. C. Morris, Esq, Secretary to the Madi-as Literaiy 
Societ}^, &c. requesting that copies might he made for the use of Cavelly 
Venkata Lachmia pundit, formerly in the employ of Colonel Colin Macken- 
zie of the English Catalogue of the late ColonePs collection of inscriptions. 

Ordered that such information as can be given, regarding the Transla- 
tions of Colonel Mackenzie's collection of inscriptions, be forwartledin reply 
to the Mad. Lit. Soc. 

The Secretary announced that materials were collected^ for another vo- 
lume of Researches, and that it was for the Society to determine whether it 
should” continue to puhHsh in the same form as heretofore. 

The Native Secretary submitted a memorandum on the subject, of which 
the following is the substance 

The first five %mlumes were printed by the Calcutta Gazette Press on its own 
account and copies supplied to Members at 20 Rs. each, after which the Society 
iook the responsibility of publication. Until 1810 a charge was made for tbe 
volume • thenceforward Subscribing Members received their copies gratis. 

The sale of the Researches either in India or in Europe iias been very limited. 
The cost of printing, gradually reduced from Rs, 10,000 to Rs. 4500 per volume, has 
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amounted from the time that the Society became its own publisher to, Es. 82000 

While the return by sales has been{“ 

leaving a balance of loss on 13 volumes,. . ■ Rs. 72,800 

Baboo Ram, Comiil Sen- proposed that in future the matter , for publication , should 
be transmitted to Europe, where, a printer may he found to print It ,,on ,liis own 
account, Mr. Wilson kindly correcting the press*. 

After some discussion a Coninaittee composed of Dr. *F. Tytler^ Major 
Benson, Dr. J. T. Pearson, and Mr. J, R. Colvin, was appointee! to coiisE 
der on the best mode of publishing the continuation of the Researches. 

Extract -of a letter from J. F. Royle, Esep to the Secretary .was read, an.. 
Bouncing the intended publication of his Illustrations of the Botany and 
Physical Geography of the Himalaya mountains and Kashaiere. 

Lihrary . , , , . . 

The following books were laid on the table - 

Transactions of the Royal Society of Edinburgh, voL xi. 2nd part, and 
voL xii. 1st part — ■’presented by the Society, 

Professor Buckland’s account of the animal and vegetable remains and of 
rocks collected in Ava by Mr, Crawfurd — by the author^ through Br, Wallkh 
Ditto on the occurrence of the remains of elephants, &c. in the frozen 
mud of Behrings Straits — by ditto. 

Proceedings of the Royal Asiatic Society at the Anniversary Meeting of 
Saturday, 7th June, by the Society. 

Proceedings of the Mauritius Natural History Society, for September and 
October, 1832—5?/ the Society, 

Journal Asiatique, No. 56, August, 1832— /rom the Asiatic Society of Pan>. 
Meteorological Register for February— /rom the Surveyor General, 
Syr-iiLMutakherin, 1st yolvicciQ— presented by the publisher and edito}*^ Muivi 
Abdul Mojid. 

Anglo-Persian Anecdotes, translated by Krishnachuncira Ghose. — Fre^ 
sented by Raja Kdlikrishna Buhddiir, 

The following works, received from the Oriental Translation Fund of 
Great Britain and Ireland. 

Fraser^s Annals of the Turkish Empire, from A. D. 1591 to 1659, 1st voi 
Stewart's Tezhereh al Vdki&ty or Private Memoirs of the Moghul Emperor Hu- 
mdyun, 1 vol. 

Klaproth’s San Kolf Tsou Ran To Sets, ou Apercu general des trois Eoyaumes, 
with a volume of plates. 

Stenzler’s Raghuvansa, Kalidasas Carmen, Sanskrits et Latin4, 1 vol. 

The Geographical works of Sadih Isfahani, translated by J. C. 
duUhnlsBoH Lan-ki, ou Phistoire du cercle, de craie, drame en prose et en vers 
I vol. 

* This Is however hardly a fair way of stating the case ; the members are In fact 
the purchasers of the Society’s volumes, which they pay for by their subscriptions* 
FuMication Is the roaif object and the main expence of every literary association; 
without which it would be of comparatively little utility or interest to the world* 
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Col. Brigg’s Sit/ar-ul MuiaUerh, a History of tlie Mahommedan Power lu India 

durinir tlie last century, 1st vol. . 

Atkinson’s Shah Nameli of Firdausi, translated m verse and prose, 1 vol. 

Fourth Annnual Report of the Oriental Translation Fund. 

The following books received from the book-sellers : 

■ Cray’s Indian Zoology,. 

Lardner’s Cyclopedia, Spaia and, Portngal, Toll ^ 

Natural History, 

" 1 i)r 'Wallicli,,, Superintendent H. C/s Botanic Garden, presented ill tli0 

name of Professor Buckland, specimens of the coprofe, or fossil album. 

orfficuTO, from the of Lyme-regis, Dorset. __ 

Some of these fossils are in their rough state, some are cut and polished, and 
there are plaster easts of other specimens in Br. B.’s collection. 

2. A fragment of fossil bone, brought by himself from Jabalpur, was pre- 

sented by Major Benson. ^ 

This fnio-ment is enveloped in a hard greenish siliceous coat, which has also 
penetrated into the pores of the bone in many parts, and has taken the place ot its 
animal matter, probably by the same process of infiltration which is obseived in 
fossil wood from the same part of India. ^ 

3 A further selection of the fossU shells of the Himalaya were received 

from Captain P. Gerard, on the part of his brother. Dr. J. Gerard. _ 

Several of these shells diifer from those depicted in the Rev. R. Everest s paper 
in the Fhy.sical Transactions, and will form the subject of a supplemeutaiy pla e. 
Read extract of a letter from Lieut. Bmnes, presenting specimens of As- 

hestos found between Peshawar and Kabul ; 

Ditto Native Muriate of Ammonia from the province of Hissar, north of 

^^Ditto of the sand or sEt suspended in the river Oxus 

Ditto of sand from the Kharasm Desert between the Oxus and the Gas. 

President conmmnicated the following circular, with a request from 
the Rev. W. Wliewell of Cambridge, for any information whiii Membeis o 
the Asiatic Society might be able to supply on the subject of tne tides ot 

. /rlLns aAo /laue to or co«ccf o«io«a of 

t/ie Tides. 

“ It was shewn by Newton, nearly loO years ago, that the fact of the Tides and 
seveil of their circumstances, resulted from the law of the Universal Uravitatiou 
of matter. But in this interval of time scarcely any thing has been done which 

mi“ ht enable us to combine into a general view the phenomena of tue I ides as they 
t ke pire in all the different parts of the world ; and at very few places havegood 
and coXued ohservatiors been made and published. It is conceived that by 
c«n“ observations as have been made, or may easily be made, the con- 

r"riUio. ora. «„or 

time clearly made out; aud that persons may be induced 

observations as may serve to be compared with the theory. In this hope the jre- 

sent paper is circulated* ^ 
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'■ The most useful Ohservation.s ' with': reference to :Our^ general , knowledge of the 
Tides are the following, beginning with those which. .are most easily , made .: . . 

. 1, The .ObseiTation of' 'the 'Tune ..of High wmter at .a' known place, .on any day,., 
and especially at' new and full moon. ... ;h 

, 2.' The Observation of- the -'Time of High water on,, several days in succession at 
tlie same place.-- - 

3. The Observation of the Height of several successive Tides at„the, .same place. 

4. Obseiwations of the comparative' Time of High- water on, the stiine day at 
different places in the same seas. 

1. An. -observation of the Time- of High water .at a given place on umj known 
day may be useful. . 

., If the Time of the Mofm^s southing on the same day be noted, this will facilitate 
the use of the observation, -and, will furnish 'an additio-nal evidence of the correct- 
aess of the date. ■ ■ - 

The Time of High water on the days of New and Full Moon is more particiilaiiy 
useful than on other days. 

Observations of the Time of High water may he made ' with . sullleient accuracy 
without a tide-post. A place ought to he selected where the water is tolerably 
smooth. 

2. If there be opportunity at any place, it is desirable to obseiwe the Time of 

every day for a fortnight » 

If it be ascertained that the two tides on the same day occur at regular intervais, 
of them only need be observed. 

But there are often irregularities in the relative Times of the morning and even- 
ing Tide ; and these irregularities are different for different ages of the moon. In 
this case hoik daily Tides should be observed. 

3. A single observation of the Height of the Tide is not of much value. But 

a of Heights /or aforimght is valuable, especially if accompanied with ob- 

servations of the times. 

The morning and evening Tide are often uneqtual, and this inequality sometimes 
varies considerably from one fortnight to another. 

In observations of the Height of the Tide, the difference of High mid Low water 
ought to be taken. 

The channel of a river is not a good situation for such observations. 

4. The usefulness of tide observations will be greatly increased if those made at 
places in the same seas can be compared so as to shew the Rate at which the 
Tide wave travels : 

For example, the time which it employs in passing along a certain line of coast, 
or across a sea, or round an island, or up a bay. 

N. B. — The Tide wave is the elevation of the waters by which High water is pro 
duced in many places at once. It is not observed as a visible but is found by 
drawing a line upon the globe through all the places at which it is high water at a 
certain moment. The rate and direction of its travelling are known by comparing 
the position of such lines at successive times. 

N. B.^The RATk at which Tide wave Travels is quite distinct from the 
rate at which the stream of ebb or flow rum. 

N. Also the Direction in which the Tide wave travels is quite distinct from 
the direction in which the tide eMs or /cm 
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The iiiosi: proper obseiTations for determining' the rate and course of the Tide 
wave are those of the Time of High water on the same day at different points (not 
•too near nor too remote) on a 'continued line of coast or'' sea. 

' This may often he: do'ue ' hy a person residing in any countiy by making enqui- 
ries of persons conversant, with the coasts, or by directing corresponding observa- 
tions to be made at different.. places' for.a few days only. ' 

If •the .places differ much in' longitude, this ought to be noted, that allowance may ' 
be made for the difference of the absolute time of noon. ^ . . 

If there be any uncertainty as to the rate and course of travelling of the tide be- 
^ tween two' places, the doubt may best be. removed by obtaining observations at some .„ 
iBteimiediate, point or points. ■ „ 

It is necessary to distinguish the Time of High water at the mouth oi a deep bay 
or sound, iTom the time of High water further in. The former is to be taken ui 

all such comparisons as are here spoken of. ^ 

Large islands and long promontories much disturb the regular progress of th 

Tide wave. " 

Comparative Observations of the Height at different places in the same seas, es- 
pecially if combined rvith those of tlie Times, may also he of great value. 

* All communications concerning any observations of the above kinds made oi to 
be'made in any part of the world wiU be thankfully received. They may be ad- 
dressed to the care of the Sec. Asiatic Society, or direct to 
' The Rev. W. W.hbw^ell, Trinity College,: Cambridge ; 

or, at the Royal Society, London ; 
or the Astronomical Society, London.'* 


The President read a letter handed to him by Dr. Strong, addressed to 
Malor Benson, Mil. Sec. to the Right Honorable the Governor Gen^^de- 
scribing the progi-ess and present condition of the borings m Fort 
with the opinion of Sergeant Reid upon the causes of the repeated failiues , 
and suirgeiing that the Government should continue the experiment upon its 
relinquishment by the Society: Major Benson ^ 

referLce to the Society had for its object to obtain their opimon as a body 
m»n four essential poults before recommencing operations the Fob^hility 

okltimately findhig a spring ;-the expediency of making the_ forther at- 
tempt the mode of avoiding such accidents as have hitherto impeded the 

uiiS’Gr the estimated expense. . t 

Wsome discussion, the following members were — ^^^^ommittoe 
to draw up a report with advertence to these points. Dr. MiU, V. 1 . U . 
Wallich, Dr. Langstaff, Mr. Seppings, Captain Forbes, and Dr. Casanova. 

Antiquities. , o * 

Read extracts of a letter from Lieut. A. Burnes, presenting to the Society 
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plate IL Nos. 25,26, 27, 28, &c.) : tkereare ofhersofa l^m-eHindee ' 
as Lieut. Biirnes will soon be in. Calcutta with the remainc3.ei. 


coiug 


procured 


by .him, any' further notice may better be. deferred .until .his arrival 

Literary. 

. ' A ' paper was read ob the marriage rites and usages of th® ? *. 
piir, bf'd. 'S.XiisMngton,.'Esq. ' ....^ ; 

The marriage of Balwant Sinli, the present Raja of ^ ' 

the Bechore Raja, in, lilay.l832,.ahorded the author an .excellent 
.' witnessing the numerous ceremonies punctiliously 'observed Qf 

Beeg, Mr;- Lushingtoii describes the betrothal — the tika o|. 

settlement of' a foituiiate-' day by '.th.e- pandits, and the ih^ 

' the ' lay an 'pair ii or bride’s horoscope, to the bridegroom, -which of 

the marriage. Connubial feasts and concerts are then give^ 

The youth is anointed with jasmine oil, and makes pooja and ‘wpareote- houses, 
miiy potter's wheel, to Sitla the goddess of the snialLp^^ 
place ill which the filth of the palace is deposited : this is said to ^^hra or 

of pi'ogeny, as the heap of rubbish continually augments ! jP«y the increase 

succeeds, in which Wee and other presents, of horses, elephj^j^,^ ^^ouy of the hkat 
the paroMis, the Rani and Raji\ and their attendants, by theV ^ to 

male relations. Deputations from foreign courts succeed, ^ other 

procession starts from the temple of the bridegroom’s ‘niahantoYi ^^arrlage 

not a family yttrii), and is attended with much splendour, u f^P^’iest (he had 
bride’s house the ceremonies of t^ran and horn take place. The^ at the 

striking the image of a bird ivith a sheathed sw^’ord ; — the latter t ^^osists in 
and adoration of water, are described as the most interesting ^'^^*^^“Offerin<v 
ance — they are followed by the Kanyadan or giving a\vay P^^i^formt 

PradahsJiana, the Ayhuna, and the marriage hymns. ^ 

The bride is then carried home, when feasting and curious . 
snapdragon and bran-cake,” amuse the young couple. B’^Btes, resembling 

After three days’ residence wdth her lord, the bride returns to h 
or five years, when she is brought away with the ceremony of for three 

this may be dispensed with by the performance 

stools of the bride and bridegroom when the horn is celebrated * the 


VI. — Madras Literary Society/ 

General Meeiiny held at the College m Saturday, 2^th I 

The Hon'bJe Sir R. Palmer, President, in the Chah*. ^833. 


The Secretary (J. C. Morris, Esq.), laid before the Mg ,• 
of the funds of the Society in both its branches. ^ ^t^ktenxent 

Captain Chase, Lieut._Col. Coombs, A. Robertson, Eg„ 
landson, were elected the Committee of management. Row- 

W. Hudleston, Esq. and Cant. Rowlandson, were addoa . 
of papers. ' ^ ^ Conanittee 

Donations of rai-ious books from individuds aadsocietie 
image and a gold coin, were anBOTOBed. , ; ^''^^^naudha 
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: Seventeen new members had b^en elected -since the last general meeting, 
and' fbnrteen had i*etired: and, gone home. ' . 

Read letter from Messrs. A.rbutbnot and Co,, stating that they are prepared to 
receive the model of a pagoda the property of John Hodgson, Esq., which that 
gentleman has .requested may be transferred from the Madras Literary' Society to 
the Ro37a! Asiatic Society. 

. Ordered that the model of the pagoda in question he forwarded to Messrs. 'Ar-', 
buthnot and,. , Co., and that a letter be addres.sed to the Royal Asiatic Society, .ex- 
planatory of the delay which has occurred in its transmission. 

Read letter from Lieutenant Chalmers, forwarding a translation from the Persian 
of the 1st volume of the Akbar Namaii of Abooi Fuzl, 

Resolved, that Lieutenant Chalmers be informed that on receipt of the second 
volume, the Society will be prepared to submit his work to the favourable notice of 
the Oriental Translation Committee of the Parent Society in England. 

Read letter from the Baron De Ferussac, requesting to be furnisliecl through the 
Biedium of the Society with some information regarding Minerals and Shells, in 
order to enable him to finish a work he is engaged in on these subjects. 

Resolved, that the Baron De Ferussac be informed, that the Society wdil use their 
best endeavours to meet the views and wishes expressed in his letter. 

Read letter from Caveliy Venkatali Lutchiniah, submitting a letter from Sir Alex- 
ander Johnston, and requesting assistance from the Society, 

Resolved, that Caveliy Venkatah Lutchm.iah’s letter be refeiTed for the considera- 
tion and report of the Committee of Papers. 

Read list of books presented to the Society by a Jain Priest. 

Ordered to be referred to the Committee of Papers. 

Read letter from the Honorary Secretary to the Royal Asiatic Society, acknow- 
ledging the receipt of several communications, and returning* the Societj’'’s thanks 
for . the same. ... 

Ordered to be recorded. 

Resolved, that ail letters and communications which either from inadvertence or 
other causes may hitherto not have received answers, be immediately replied to, 
with suitable apologies ; and that it be publicly notified that all communications, 
however short, which may in any way tend to elucidate the history and sciences, 
arts and customs of the natives of India, whether Hindus or Maliomedans, will be 
thankfully received by the Society, wdll receive ready attention from the Committee 
of Management, and will be read at the quarterly meetings of the Society. 

Resolved, that with the view' of increasing the efiiciency of the operations of the 
Society by stimulating its supporters to exertion, regular meetings be held on the 
second Thursday of the months of February, Maj', August and November, for the 
purpose of reading the several communications which may be received, and of se- 
lecting such as may be most deserving of publication. 

Proposed by Lieutenant-Colonel Coombs, seconded by Mr. McDonell, and carried 
by acclamation — 

“ That this meeting hail with peculiar satisfaction the presence of The Right 
Honorable Patron of the Society, and beg to return him their grateful and respect- 
ful acknowledgments for his promised countenance and suppoi't.’" 

The thanks of the meeting were unanimously voted to the Honorable the Presi- 
dent, for his able conduct in the chair. 

X,’2' ; 
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VII. — Miscellammm. 

: ,1.-— Indian. B0TA3JT. 

EaHraci'-Proceedings of iM Linnmn Soeiehj, Uk June. 

The East India Company have presented to the Liimgean Society tbiir iisagnitleent 
Herbarium, containing the plants collected between long. 7?^^ to I14» E. and kt. 
32® N. to the equator, by Kbnig, Roxburgh, Riittkr, Rnssel, RIein, ilamiltoa, 
Heyiie, Wight, Finlayson, and Wallich. It includes about 1300 genera, more-tban 
8000 species, and amounts, in duplicates, to at least 70,000 specimeris.,— tlie labours 

of half a century. ■ ' , , 

For many years a large portion of these vegetable riches were stored on the 
shelves of the India House, without any one sufSciently conversant in Iiulian Botany 
to arrange and render them subservient to the cause of science. On the tirrival in 
this country of Dr. Wallich, the distinguished superintendent of the Company’s 
Garden at Calcutta, in the year 1828, — who brought with hiui an immense accession 
to the Herbarium from various parts of India, especially Nipa! and tlie Burmese 
Empire, — the Court of Directors instructed him to make a Catalogue of the ;.tggre- 
gate collection, and to distribute duplicate specimens to the more eminent Societies 
and naturalists throughout Europe and America. 

This immense labour has occupied Dr. Wallich for the last four years ; and it is 
the chief selection from these various Herbaria, destined for the museum of the 
India House, which the Court of Directors have, with princely munificence, pre- 
sented to the Linnaean Society. 

The liberality of the East India Company has been duly appreciated throughout 
the wide circle of science. It has been acknowledged by letters and addresses from 
the different Societies and individuals honoured by their patronage j and this last 
act of their bounty will endear them still more to the promoters of Botany, by 
placing the treasures they possessed along with those of Linnseus and Smith, 

The Linnaean Society purchased, two yeais ago, at an expense of 3000/., the col- 
lections of Linnaeus and of the late excellent Sir J. £. Smith ^ and since that, the 
Herbarium of the Society having been further enriched by the treasures of the East, 
it forms collectively one of the most interesting and important in Europe. 

The East India Company have set an example of a wise and liberal policy, which 
will be followed throughout the world, not only by Societies, but by tliose enter- 
prising individuals who have, to their own honour, made large collections of the 
objects of natural history ; and it is a source of national congratulation that at 
this moment the naturalists of Europe feel indebted to this country for thet uiost 
extensive contribution that was ever made to their botanical collections, "ibe owe 
this general feeling of respect towards us to the enlightened conduct of tlie Court of 
Directors, who have done more to diffuse a knowledge of Botany than was ever 
done by any Government or association of persons on the globe. 

A deputation from the council of the Linn^an Society, headed by tlie President 
Loid Stanley, waited on the Chairman of the Court of Directors, on the 26th in- 
stant, with ail address expressive of the high sense the Societv entertains of ilie 
honour conferred upon it by the liberality of the East India Company. 

Dn Eaglets ColUciions. 

We are happy to perceive by an announcement made at the last meeting-of the 
Asmtw Society, and which we have inserted in the advertisement sheet of the pre- 
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sent iwmber, tliat Mr. F. J. Royle is about to .give, to tlie world the fraits of Ins ^ 
laborious researches in the Botany and -Natural History of the Hills and,, the, upper 
provinces of India. We trust that his work will meet with a Ml portion of the 
public patronage^ without which it would be ruinous to attempt the publication. 

List of the specimens of Rocks from the Temsserim ArcMpehffo, sitmtedfetwem 
, , the FaralMs of W M'' and 12® 10' W. presefnted to the Society, I5ih Jan, 1831. 

’ ■By.Jjietd, Lloyd, 1st Assistant to the H. C. Marine Surveyor General*. 

'■ No. 1. '■ Clay. slate, from a'small detached'isiet oh thewestern side of Sullivan's 
Island, in Lat. 10®, 54^' N. 

' No. 2. Fine grained decomposing, 'iroin a rock, on the western side of 

the same island, and distant ahoiit two miles more to the northward ? its top has a 
very whitish appearance, perhaps iTOin the action of the sun and salt-water. 

No. 3. Quartz rock, from a rocky islet oh the eastern side of Sullivan’s Island, 
immediately opposite to No. 1, and distant from it about one mile, the breadth of 

the island in that part. 

No. 4. Granitic sandstone, irom a small island of a reddish brow n appearance, 
situated on the western side of Sullivan’s Island, in Lat. 10® 58' N. 

No. 5. Sandstone, from a point on the western side of Sullivan’s Island, near 

to the last. , . , ^ 

No. 6, Slate, from a point on the eastern side of an island named by Gaptam 

Ross “ Lord William Bentinck’s Island,” in Lat. ll” 40' N. It does not shew the 
principal formation of the island, but merely a lump or patch on the point, and very 
Lily separated with the hand, being in regular horizontal layers. 

No. 7. Quartz rode, from two hill islands situated off the N. end of Sullivan’s 

Island, in Lat. 110 1' N. xr j 

No. 8. Granite, from the Alligator dry rocks, which are sitmated off the N. end 
of two islands, called by Captain Ross. “ Sir Edward Owen’s and Sir John Mai- 

colm’s Island.” , ^ ^ -i 

Nos 9 and 10. Granite, from Sir Edward Owen's Island, the former from tha 

eastern iide, in Lat. 11« 13' N. and the latter from the north side, in 13' N. 

No 11. Granite, from Sir John Malcolm’s Island, in Lat. 11° 16 N. 

No'. 12. Lhneetone, (similar to that, of Elephant rook, in the Ouedah country, 
described by Ward,) from a small round and steep island, in Lat. 11° 16 N. and 
situated on the esistern side of Sir John Malcolm’s Island. 

No. 13. Jasper eonglmne-raie, from the Northern Elephant Island, of which there 
are four large and other smaller ones, between Lat. 11“ 32' and 11° 36' N. Theyare 
from 6 or 700 to 1000 feet high, and resting on small bases, appear at a distance 
like lar-'e peaked rocks : the northern one stands in six fathoms water, its sides 
Placet “outwards, so as, in parts, toadmit of a boat getting underneath and the rug- 
ged pieces of the rock beneath, at a little distance, resemble stalacvites, ot which 
the specimens are pieces that have been knocked off. 

» This list should have been printed wifli the proceedings of the same date, hut tho 
iocahties were not at that time known to us ; they may now be immd immediately by 
roferenoe to Captain Boss’s Chart of the Tenasserim Archipelago. 
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No.. 14, Qwarfe and mieaceom scJmt^ from tlie S. side' of a sm,all island, in Lat* 
11'^ 47' N. It is' covered witii . trees of ; a. great variety of .foliage, an,d producing many 
berries it attracts immberless pigeons of abeautiM cream coiour, witli wings and tails 
tipped., with black; and from this ■circumstance it has been called Pigeon. Island. . 

:No., 15,.' . from a small island on the south-eastern side of Sir Edward 

Owen’s Island, in IP-’ IP N, This island, when I visited it, was covered^ with, ‘‘ Tu-' 
cans.” , ■ ' 

. .Nos,. 16 and .17. Mmesiom and decomposing Grmitey from two .small islets 
distant from each other § a mile, in Lat. IP 49' N. 

No. 18. Micaceous schist, from rocks that cover and uncover with the tide, 
near to the last. 

No. 19. Micaceous schist, from a small island, in Lat. IP 50' N. and has only one 
or two fathoms on its summit, which gives it the appearance of a cap and feather/ 
■'No. 20. ' From an island in 11° 53' N. Xt is formed by two hills connected hj a 
narrow, sandy ridge, so, that,, .at 'a distance, it appears like two small islands. The 
specimen is taken' from the south-west point of ' the weste.rn hill, the summit of 
which has an even and flatisli appearance. 

No. 21. Fine ffrained granite, from rocks on the western side of Christmas Is- 
land, in 12«''0'N. ■ 

No, 22. Quartz, from a small island, in Lat. 12® 4' N. (Hospital Island.) 

No. 23. Quartz, from the north-east point of an island to the westward of it. 

No. 24. Decomposed granite, from a small island, in Lat, 12^ 9' N. 

^ AND' MANtJFACTITRES. / , 

Mode of dyeing Kharwa Cloth, practised in Bimdeikhand. Translated from a 
Persian accoimt. By Baku Hari Mohun Sdn. 

To dye— say one bale of cloth, consisting of fifty-two pieces, the first step to be 
taken is to wash them white in water. Thirteen seers of oil of castor, three seers 
of impure soda t'hhah-'ifzamin-shor,e81orescexice on saline earth), and fifteen seers 
of clear water, must then be mixed together, and the cloths dipped and drenched 
in the solution twice a day for four days continually. At the expiration of 
that time, the same operation is to be renewed for a period of seven days, 
soaking the same in the liquor, and reducing the operation to once a day. But 
care should be taken to put into it a little saline earth every day during the 
process. After this, the whole bale of cloths must be rewashed in clear water, 
and then steeped over again in another liquid composed of water and three seers 
of Bfalelah {Terminalia Che^ula) , wad afterwards dried. A similar cold solution of 
water and three seers of alum is then to be prepared, in which the stuffs are again 
to be steeped, and afterwards well dried. After all these operations are duly con- 
ducted, a caldron or large vessel is to be filled with a sufficient quantity of water, 
In which are to be mixed one maund and ten seers of Al (MorinduTmctoria) , a dye- 
wood, and five seers of (another wood). The former should be well dis- 

solved previously to the cloths being submitted to the process of d3’'eing. After 
they have taken a deep dye in this liquor, they should be taken out of the vessel, 
and then washed with soap and water. Then a solution of eight seers of gum 
Is to be made, and the stuffs immersed 'and 'washed in it for the last time. They 
are afterwards to be folded piece by piece, -andTubbed and scoured with a little gum 
over their surface, and then beaten in order to, make them smooth and compressed. 




. To cfj/s cM-.s o/ m2 Amiia-sabz,' or. 

The cloths require first to be dyed in a solution of indigo ; the latter to be 
sed at the rate of, two ch.itaks on .an average per- piece. Afterwards they must be 
bLled in water, with' a mixture of rind, of pomegranate ,in it. In this operation, half 

a seer of the lattershoiildbe.mixedfor each pie'ce. 'They are then'tohe steeped ,ina 
, «,.TOnir ■solution' of ' water, and alum, which should be given in-'two chitaks on an 
After this a preparation', of two chitaksof turmeric dissolved in water 
!wd *he made, 'and the stuffs kept dipped in the same for one who'ie night. 
In the morning following, they 'must be washed in clear ivater, and lastly dyed with 
the iuice of Kusum flower, which when first extracted is naturally yellow, and 
which is termed Pin^" in Hindustani. They are afterwards to be folded and 

beaten smooth. ,, ., . 

The dyeing of Sitrj Pahhl, a red yellow— the color of a hird so called.^ 

A composition comprising ten seers of oU of castor, fire seers of impure 
soda (1cVtk-i-zamin-i-sh6r) one seer of goat’s dung ; to be made, and to be all 
dissolved in a sufficient quantity of water. Twenty pieces of stuft are then 
to be washed in pure water, in a vessel all separately, and one by one, cbang- 
inir the water every time. This operation is to be kept m continuance for htteen 
davs They must afterwards he washed in clear water, and soaked in a solution 
of alum and water. Twenty-five seers of powder of should then he dissolved 
in a necessary quantity of water, in a large vessel, and the cloths steeped and co- 
loured in th^liquor. They are thus to be wrought up for the space of six days, 
and finally dried and folded. 


i.—Note on Lieut. Burt's instrumeni for trisecting Angles. 

On readin- the papers on the trisection of angles, in the number for Nowmber 

lastlobsmedsomeLccuracies, which as they were overlooked in the last num- 
Mr^ of the instrument, has pde the truth of 

?ns 1^ ti’ol' mh it should therefore he proved that the locus of the point is m 
T tTT The demonstration is consequently faulty. I think however the m- 
trument wi'l effect the purpose intended ; and perhaps when I have more leisure, 
strumen accuracy, if not anticipated by some one whose avoca- 

I may attempt to proi e its acc } , ^ ^ ^ ^ 

ai.,.n«a *ia. I do ™> » '••• ’»• ■ *”■ 

h tie d. I » "O' • “ >* " 

coincicie with a and 
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l.—Aceomt of the Jain Temples on Mount Ahii in GuzerdU By Lieut. 

Burnes, Bombay Army. 

The monntain oiAUi, Ahuji, or Abugliad, is situated near tLe 25th de- 
gree of north .latitude and 73« 20' of east longitude, in the district of 
Sekriii and province of Mdrwdr, about 40 miles N. E. by .E. of the 
camp of Bisa. The magnificent temples are erected at the small village 
oiBihvarra, about the centre of the mountain, which has an elevation of 
about 5000 feet, where the summit is extremely irregular and studded 
with peaked hills. There are four in number, all of marble, and two of 
them of the richest kind. They are dedicated to Parasnath, or '' the 
principal of the deified saints, who according to their creed have suc- 
cessively become superior gods,^^ and who are believed to amount to 
the number of twenty-four, or as some told me, to have appeared, like 
the Hindd gods, in twenty-four different Avatars. 

These are the gods of the Jain, Shrdwak, or Banian castes, who 
are a gloomy tribe of atheistical ascetics, not unlike the Budhists, 
who deny the authority of God and a future state ; believe that as 
the trees in an uninhabited forest spring up without cultivation, so 
the universe is self-existent; and that the world, in short, is produced, 
as the spider produces his web, out of its own bowels; and that, as 
the banks of a river fall of themselves, there is no supreme destroyer/* 
They also deny the divine authority of the Vddas, and worship the 
great liinau gods as minor deities only /* but Mr. Coiebrooke and other 
eminent scholars have already given the most minute description of this 
class of people and their worship. The above abstract of their tenets will 
at once show how little acceptable the followers of Parasnath can be 
to orthodox Hindus ; and the costly materials of Jain temples are there- 
fore attributable, not to the holiness of the gods to whom they are de- 
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dicated, but to the nches' that are to be so generally found among the 
..Bamans their votaries. . 

Jain temples are to.: be met. with in Guzer&t, Kattywdr, Cutch and 
ParhiTt as well as in .other countries both in the southern and northern 
parts of the Peninsula, hut. 'next to those the most celebrated 

ones on the western side of India, are at Politmm and Glrmr in Katty-. 
war, at both of which places also they have been -built on the tops of 
MUs. The antiquity of the schism between this, and the - Hindii sect is 
not accurately ascertained, but the oldest temple onAbii appears to have 
been built An, Vicramajit- 1016, (A, D. 960,) or something more than 
eight hundred years ago. 

The temple now alluded to is dedicated to Bikabdeo, (or as Mr, 
Ward has it, ‘‘ Rishuehu-devu,’') the founder of the sect and first in 
order of their deified saints, and is known by the' name of Adimrji 
devaL The four temples are built in the form of a cross, and this is the 
most westerly. It is in the figure of an oblong square, forty four paces 
long by twenty two wide (or perhaps 100 feet by 50) ; within the build- 
ing, and in the centre of the area so inclosed, stands the pagoda, in which 
the great image of the god is placed facing eastward. In front of this 
there is an octagon of 24 feet, supporting, on pillars and arches of 
marble, a cupola of the same. The pillars may he from 12 to 15 feet 
high. The entrance to the temple is from a small door opposite this 
cupola, and the grandeur of the building is discoverable at once on en- 
tering it, and has a very imposing effect. On all sides of the area there 
is a colonnade, the long sides having a double row of pillars supporting 
small domes, within each of which are cells in the wmlls to the number 
of 56, in ail of which are marble images of the god. In the sooth west 
corner, and in a chamber detached from the building, is a colossal figure 
of Ne'minath cut in black stone. 

The whole of the building is of the richest white marble, superblv 
cut into numerous devices ; and it is worthy of remark that there is not 
an inch of stone unornamented, and not two domes of the saxne pattern, 
though one hundred and thirty-three in number, and all are carved. 
The grand dome is a most chaste piece of workmanship, and so lio-ht do 
the pillars appear, that it could hardly be imagined they could support 
the superincumbent weight. 

Adjoining to this building is a room called '' Hdthhar or the elephant 
hall, which seems once to have also . had a roof of domes, and in which 
aie the figures of ten marble elephants with drivers, each about four 
feet high, and caparisoned in the modern style of those of the Native 
punces, with ®*^ery rope, tassel and cloth beautifully correctly carved. 
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Md ' apparently,' the cars and riderS; excepted, from one block of marble. 
The workmanship' is exceedingly.' good, ■ and , the • representation of the 
animal is very superior to Indian sculpture in general. 

The floor of this room is of black marble, while that of the temple is 
of white. At- the door there is a large equestrian statue of the founder, 
who by an inscription, is described as Bi'malnath, a Banian of 
ChandouU to whom the gods had been propitious/* It is rudely 
executed, and is evidently the -workmanship of later days. 

Tlie whole of this temple is said to have occupied a period of four- 
teen years in building, and to have cost eighteen crores of rupees, in 
addition to fifty six lacs spent in levelling the side of the hill on which 
It is built. 

The next temple to be described is the northern one, which is dedi- 
cated to Ne mina'th, the twenty-second deified saint of the Jains. It 
is with regard to design and material much the same as the one men- 
tioned, hut although of equal length it is ten paces wider, from which 
addition the architect has been able to make the colonnade double on 
all sides without contracting the area too much, and which has a good 
eflect. The pagoda of the god is in the centre, and faces the west. It 
has also a cupola in front of it, the same as the other in size, though 
far inferior in execution : but the greatest ornament in this temple, and 
indeed on Abii, is a portico between this cupola and the pagoda. It 
is supported by pillars, and the roof is formed by nine small domes most 
exquisitely carved. Tiie stones on both sides the entrance of the temple 
are deeper cut than any marble I ever saw, and, if I mistake not, approach 
ill resemblance to Hogarth's line of beauty. This part of the building 
is said to have cost eighteen lacs of rupees, and I can well credit the 
people who gave me the information. 

All round the temple and in front of the colonnade, small images of 
the god are placed to the number of forty- six, in front of each of which 
are two sculptured domes. 

The east side of the building is not divided into compartments, hut 
> consists of one long room in which are jilaced ten marble elephants, 
which are more minutely carved than those described, the very twisting 
of the ropes being represented. In rear of these are the images of the 
different contributors to the holy undertaking,” rndeiy cut out in stone, 
and represented as holding purses full of money ready to he appropria- 
ted. There are inscriptions under all these figures mentioning at 
length the names of the difierent pious individuals/^ most of whom 
appear to have been Banians. 

Y ■ 2 ' . 
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In the soTitli i;^estem comer of tlie'l)iiildmg are two inscriptions cat 
in marble and fixed into tbe wall, but they are in sncli a good state of 
' preservation that it becomes, very questionable if they are of tbe same 
age as tbe temples. :Tbey are, in tbe Bdihad ebaracter, ,ai 2 d giving (as 
I learnt from tbe people, there being no one, wbo' could,, read them with 
. me,) a genealogical account of the different founders and tlieir relatives. 
Above tbe niches containing the smaller images,, there are ■also inscrip-- 
tions with tbe names of the. builders in Giizerati^chzmeteT. From ai! 
of these if appears 'that this temple was built, An. Vicr. 1293, or 
. A.D. 1236, nearly -six hundred years since, by two brothers. Bast and 
■Fist Pal,' Banians also - of the ruined city of ChaniouU, and one of 
whom is said to have been Kdmddr to tbe Delhi Emperor. The build- 
ing is said to have cost twelve crores of Bmias, a coin equivalent to 
ten rupees, in addition to the expense of tbe portico ; and althoiigli it is 
superior to tbe other temple, this is undoubtedly an exaggeration. 

The sculpture of the small domes in this pagoda, from being of a 
higher order of architecture than the others, deserves remark. In se- 
veral of them are representations of the gods, in particular a group of 
the procession of Indra King of the Gods, who is believed to have de- 
scended from heaven at the birth, marriage and installation of Ri- 
KABDEO ; also another of Neminatli^s marriage, both of which are pretty 
well executed in marble. Nothing more attracted my notice, however, 
than the group next to the one just described, it being a representation 
of one of the Mahommedan emperors of Delhi, I observed also that 
very common ornaments throughout the temple were small Mahomme- 
dan tomb-stones. 

Superstition has however pre-eminently shown itself in the portico. 
While admiring its beauty I observed the capital of one of the pillars 
to he of coarse unpolished black stone, which induced me to ask the 
cause of such a disfiguration ; when the people informed me that it had 
been done intentionally to keep off the evil eye, as in a place like this 
where all was beauty, it would inevitably fall and become bewitched if 
there were no foil. The floor of this temple is of mixed marble, being 
both black and white ; and under the great dome there is a slab of yellow 
marble, said to have been brought from Jesalmir* 

The two remaining temples are about 365 years old, and very inferior 
both as to workmanship and materials when compared with the others. 
Under the dome of the southern one, there is some attempt at mosaic 
work, and the floor is inlaid with five different kinds of marble. 

The whole of these temples are in a good state of preservation, not- 
withstanding the attempts that have been made to destroy them. The 
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tails/'' , truBlcs, and of tlie elephants' have- been broken off, tbougb ■ 

since replaced ; and the dome of Adbsirji'-dewal is cracked in one or 
two places. The earthquake of 1819 is said to have had some effect 
on these buildingsV but although the Brahmans and Jains formerly car» 
ried on violent controversies, it does not appear that the former injured 
the Jain temples. The natives themselves speak with horror of the, 
oppression of a Mahommedan prince known to them by the name of 

Bogra Badshah/' who is said to have ordered the temples in 
to he levelied. Natives are at all times but had chronologists, nor are 
they in this instance able to give any distinct account either of the 
time or of the individual whose name excites such irritating feelings. 

It is on record however that a Sultan of AhmeddMd in Guzerdt, by 
name Mahmud Begra, sent a force to levy tribute on the Parsees, A. D, 
1450, and from the similarity of names, and the connection that sub- 
sisted between two such mei'cantile places as and Chandoulif 

it does not appear to me at all improbable that this is the individual*. 
The hand of time is now however fast injuring these buildings, and 
throughout the marble gives signs of decay. 

Without placing too much reliance on the inscriptions above alluded 
to, there is a circumstance w^hich goes far to fix the date of these 
temples at a period when the Mahommedan power was great in India. 
All the figures are throughout represented with beards, which we • 
know to be at variance with Hindu customs, and which is without doubt 
attributable to the same cause that induces the Hindu subjects of a 
Mahommedan government to follow the custom of their rulers, namely, 
submission to the powers that be. In Sind, at the present time, such 
is the custom of all Hindus, and it is perhaps owing to this that the 
Moslem rulers ever spared the temples of the submissive people they 
conquered. It is to the same cause, I presxime, that we have the re- 
presentation of the emperor of Delhi, though from the founder being 
Ills Kdmddrt' it may be more easily accounted for. 

With very few exceptions the people on Aha do not worship at the 
temples of Dilwdrra, and there are only one or two Giirjis at the 
place, who could give, from sheer ignorance, little or no information 
concerning the surrounding scene of grandeur. They have, however, 

* I sliould have been more disposed to atti’ibute the injury which the temples 
of AM have received to Ma-'^hmud of Ohizni, who came by Ajmir into Guzerdt, 
in 1024, through Fatan, and who was so zealous, in the destruction ofPIindii 
gods and temples, and has been rendered famous by the demolition of the one at 
Fatan Somndih in Kattywar 5 but if the inscription be true the whole of these tem- 
ples, even the oldest of them, are of a posterior date to that conqueror’s inroad. , 
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one good quality wMch onr countrymen : can, :.'weE appreciate,' a ^ total 
freedom from all prejudice, so that wC' entered' the "' saiictum sancto- 
mm” of the imier temple without a murmur /'on .their part, nor did they 
object to our handling the gods themselves. 

There were besides two -inmates 'o£ the temples whom I must not 
omit to mention. They were women who had taken a vow of chastity, 
retired from the world, and dedicated themselves entirely to religion, or, 
as they themselves say, had become Sadu,'* One of them was young, 
and had retired on the death of her hnshand. They spent their time 
in reading their 'religions hooks, which they readily showed, and -were 
quite free from that prevailing reserve in Indian women, so much so 
that they followed us through the atria’' of the temples, and w’ere 
ever ready to explain, as far as in their power, the different objects of 
our curiosity. 

It was from them I learnt the names of the twenty-four deified saints 
or gods of the Jains, which are as follows — 1 Rikabdeo, — 2 Ajilnath,^ — 
3 Samhunath, — 4 Abumandji, — 5 Sumtanath, — 6 Padan Prabu, — 7 
Suparisnath, — 8 Chanda Prabu, — 9 Subatanath, — 10 Sitalnath, — II 
Siansnath, — 12 Waspuji — 13 Bimalnath, — 14 Anandnath, — 15 Darn- 
nath, — 16 Santmath, — 17 Kutonath, — 18 Aninath, — 19 Milmath, — 20 
Muni Subartji, — 21 Naw!nath,-«^22 Neminathji, — 23 Pirisnathjf, — 24 
Mahavarfi, and it is not difficult to distinguish by the expressive affix 
of ji,” even from among this long list, the favored or favorite gods 
to w'hom the temples are dedicated. 

I also learned from these people, that there are large assemblages of 
people on at different hut unfixed periods, and that they chiefly 
come from Guzerat, Marwar, Ajmere, Malw^a and Bombay, all of which 
except the latter are, in fact, the surrounding countries. The natives 
of India are, as it is well known, fond of perching their temples on the 
tops of hills and other remarkable places; and it is no doubt owing, as 
well to the isolated situation, as the great size of the mountain, that 
such a position has been chosen. There is, however, no marble on Abu, 
and certainly at present, no roads by which the enormous blocks of it 
could have been brought up from the pits that are at the base of the 
mountain, so that it is to be presumed they have been destroyed. 

From some specimens in my possession, it would seem that the sum- 
mit of Abd is granite ; but great part of the exposed rocks are in a state 
of decomposition, and break off in fiakes. 

The vicinity oiAbd, though now without a large town, has been, as 
is discoverable from ruins, and accordingto tradition, a well cultivated 
and thickly peopled country. 
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Abont nme:iiiileS;from , GirE?«r^^^^ base^of Ahd, and lialf 

that distance orAess; from; the 'Brnds river,- are the rnias of a great and 
ancieiit.eity; called to have been .eighteen miles in 

circninference, and which is novr without an inhabitant. 

The natives have' nnmero as fabulous accounts concerning the place^^ 
and believe it to have been one of eighty-four towns or villages that 
were destroyed by ''* ' a shower of stones' ’ three hundred years ago ; and 
that a famine and scarcity of fue! ensuing, the people fied to Guzerdi, 
and settled at AhmeduMd, I myself had not an opportunity of visiting 
the rains of this city, but am informed that all its buildings are thrown 
down as if by an earthquake, the occurrence of which could, I have no 
doubt, be accurately ascertained by inquiry on the spot. Its antiquity 
may be readily discovered from the temples on having been built 
by the Banians of this once opulent city, as proved by the inscriptions 
before alluded to, and great numbers of small marble images of Paras- 
n'ath, the same as those on Abu, being constantly dug from among the 


11.^ — List of Indian Woods collected by N. Wallich, M*. D. 

Corresponding Member of the Royal Institute of France^ a?id the Aca^ 
demy of Sciences at Berlin^ and of the Society of Arts of London ; 
Superintendent of the Botanic Garden at Calcutta, 

£Re-printed from the Transactions of the Society of Arts, xiviii. 1831.] 

Dr. Wallich was sent by the Governor-General of India on several 
botanical missions, especially in 1820-1, to Nipal, a hilly country situ- 
ated between the lower part of the valley of the Ganges and the Hima- 
laya mountains, and to the Burmese territory in 1826-7. On each of 
these expeditions he collected specimens of the native woods, which 
were sent to England, and deposited at the India House. To these 
■were likewise added some that had been grown in the Botanic Garden 
of Calcutta. On the arrival of Dr. Wallich himself in England, I had 
the pleasure of forming a personal acquaintance with him, having before 
occasionally corresponded with him respecting various Indian products 
that at ditFerent times he had sent to the Society of Arts. 

Under an apprehension that the arrangement and description of the 
vast botanical collection brought over by him, would occupy the whole 
of his granted time of absence from Calcutta, he suggested that liis ^ 
collection of woods should be transferred to the Society of Arts for 
arrangement and ex-amination. This plan having been sanctioned by 
the Court of Directors of the East India Company, between four and 
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five liiiiidred specimens were ' placed in our possession. Here they 
were examined, and were cut up into three or four sets of specimens 
more or less complete. Some of them were found to be worm- 
eaten ; and several of those ,lrom Nipal being only portions of 
.small' branches, . are; not in a state very favourable for shewing the 
qualities of wood with reference to its value as timber. Their 
native names, and the scientific ones of those that have any, as well as 
the uses to which they are applied by the people of the countries where 
they grow, v?ere supplied by Dr. Wallicli''^, partly from his own observa- 
tion, and partly from a catalogue of Burmese woods collected in 1S27 
by A. Maingy, Esq., and presented by him to Dr. Waliicli. Some notices 
have likewise been obtained from a catalogue of woods sent by Dr, 
Francis Hamilton (late Buchanan), from Giialpara in Assam, on the 
Burrampooter, and which were put into the hands of Mr, James Kyd, 
master builder to the Hon. East India Company at Calcutta, for exami- 
nation. These notices are distinguished by the letters Ham., though 
some of Dr. Wallich*s are intermixed with them. The observations on 
the structure of some of the woods from Nipal were made by myself, 
and relate chiefly to the longitudinal fibre, to the medullary rays, to the 
longitudinal tubes, and to the annual layers. For some practical 
observations the Society is indebted to the carpenter employed in cut- 
ting up the specimens. 

A. Amm, Bee* 


CATALOGUE OF INDIAN WOODS. 

1 Acacia mollis, fi*, Nipal. 

shining, coarse, rather soft.— Spt 
tubes distinct : 

2 Acacia fragrans, fr. Nipal. 

^ 2 inch. diam. Wood glossy, coarse : a bad specimen, 

d Acacia. Joolchumahl, N.J fr. Nipal. ^ 

rerv^large : wood excellent for chests and boxes. 

4 Acacia, Popeeah, B.§ fr/Tavoy, 

cotton!’^ ‘ for ginning 

5 Acacia. Paingadoo, fr. Tavoy. 

ftespelHng of the native names as in the ori- 
--y oaseahow they ought to he ren. 

■f bp. the individual specimen examined 
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6 Acacia odoratissima. Jatikorai, fr, Gualpara.* ■ 

Trunk very lofty, but not straight ; often 6 feet in girth : wood hard, and 
used in furniture. — Ham. 

7 Acacia marginata. Komi, fr. Gtialpara. 

' '5 cubits in girth.^ . Makes good planks.— ■ 

8 Acer Isevigatum. Suslendi, N. Cherouni, P.f fr. NipaJ. 

30 to 40 feet high : 3 to 4 inches in diameter ; of slow growth used for 
rafters, beams, and other building purposes.— Sp. 3'5 inches in diam. Wood 
varied brown and cream colour, with a wavy lustre, 

S Acer .stercoIiaceiiiB, fr. Nipal. ■' , ^ 

' A very large' tree, 3 feet in diameter. — Sp. 3*5 inch. diam.. 'Wood lights 
fibre pale cream colour, with considerable lustre: rays in distinct brown 
ribands : tubes large, giving a coarse appearance to the wood. 
iO ' Acer oblongum,,fr..,Ni:pal. ■ 

A very large tree. Wood moderately hard and compact. — Sp. fibre cream 
brown, with considerable lustre : rays in narrow ribands of a flesh colour : 
tubes small. 

11 ' Adamia cyanea. - , Baiisook, F. and N. fr. Nipal. 

Wood pale coloured, not used. 

Aggur. See Aqailaria. 

Aiatlia 

12 Almattii'y.fr.'TavoT. ■ 

3 to 6 fathoms long; 12 to 15 inches diameter. Yields good crooked 
timber, the strongest and most durable of any in Tavoy ; used for anchors 
to the largest boats. ^ 

Alesi. See Justicia. 

13 Alnus nepalensis, ff. Nipal. 

Wood as firm as English birch, and of a deeper colour ; very hard, and 
difficult to cut ; lustre considerable. — Sp. 5 inch, diam., 20 layers in 1*7 inch 
(but in another specimen 5 layers in 1*8 inch). Heart pale brownish red : 
fibre o'lossy : rays reddish brown, very distinct. Bark fibrous, rather thick,, 
composed of many thin laminse. 

14 Alstonia (Ecliites) scholaris. Chatiyan, ir. Gualpara. 

A beautiful tree, often 3 cubits in girth, used for coarse furniture. — Ham, 

15 Alstonia antidysenterica{Nermmantidys.). Budkhuri, fr. Gualpara. 

A large tree, "often 3 cubits in circumference. Is considered a powerful 
medicine. Beads are made of it, to be worn round the neck. — Ham, 

Amari. See Guarea. 

16 Anacardium latifolium. Bhela, fr. Gualpara. 

^rows to a good size ; used for making chests and couches.— iShiw, 

17 Anacardium? Thubbamboo, B. fr. Tavoy. 

A large tree, used in boat-building. 

IB Andracbne trifoliata. Uriam, fr. Gualpara. 

3 cubits in girth, used for coarse furniture. — Ham. 

19 Andromeda ovalifolia. Angaree, P. ; Juggoocbal, N. ; fr. NipaL 

<Jrows 1 or 2 feet in diameter : wood soft and spongy, used for fuel.— 
Sp. wood moderately hard, compact, reddish brown, with some lustre. Bark 

with layers of stringy fibres. xr ^ 

20 Andromeda formosa. Sheaboge, N. fr. Nipal. 

A tree of considerable size. — Sp. 4'5 inch. diam. : wood pale brown, fine-- 
grained, moderately hard j rays very distinct in the outer layers. 

* The Gualpara specimens are not as yet in the Society’s possession, 
f Farbuttea^ ,the language of the natives of Hipal 
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21 Andromeda cordata, fr, NipaL 

Sp.-4-5 inclj. diam, ; wood brown, nearly dull ; rays distmclibark flaky, 
mt at all stringy., , 

'22 'Andromeda, fr^Nipal. 

23 Andromeda, fr. Nipal. 

Angaree. See ' Andromeda. 

Anjoo. SeeJasminum.-- 
■ - ' Annah-'beng. ' ■ See Fagr^a. 

AntlieeL See Ltidia. 

■ 24 " Antidesma. ■ '"Boro-lielock, fr. Gnalpara.' 

. Oiws. in.' tke mountains ; 6 feetin girtli ; the ■ wood nsec! ..for fornitiire.--* 

Ham, 

25 Aqiiilaria agalloclmm. Aggur and Langclii, fr. Gualpara. 

Attains a great size in the low-lands of As?am, and on the lower hills of 
Onalpara ; but in these situations the wood is white, and in no estimation. la 
the Garo mountains certain parts of the heart of the wood becotne of a dark- 
brown colour, and are strongly impregnated with a highly scented oil. Wiien 
in this state it is usually called Eagle-wood. — Ham. 

26 Aralia digitata. Leesaong, N. fr. NipaL 

A ramblmg shrub. 

27 Aralia nodosa, fr. Nipal, 

Sp. small, imperfect, and worm-eaten. 

28 Aralia, v. Panax, fr. Nipal. 

Said to be excellent wood ; used for boxes and other articles. Sp. 4*5 inch, 
diam. ; light-coloured, rather soft. 

Aroo. See Prunus. 

29 Artocarpus. Thoimben or Thonn-pine, B. fr. Tavoy. 

A large tree ; used in boat- building. It produces a sort of caout-chouc, 
with which the Burmese pay their boats. 

SO Artocarpus, fr. Tavoy. 

A large tree. 

31 Artocarpus. Pynyatlie or Tanabeng, B. fr. Tavoy. 

Wood not used. 

32 Artocarpus Chama. Kangtali cbama, 0*. Gualpara. 

The glory of the forests of Gorakpur, where it attains a very great size ; 
used for canoes, for which it is well fitted, being both very buoyant and du- 
rable in tlie water. — Ham. 

33 Bah-iiab- tboa (probably the same as Laurus Panatha of this Cata- 

logue), fr. Tavoy. 

Timber 4 to 6 fathoms long ; 15 to 24 inches in diameter : used in boat and 
house-building. 

Bajarmandi. See Fagrasea. 

Bakhalpani. See Ficus. 

Bakuri. See Baiihinia, 

Bambusa. Bamboo, fr, Pulo-Geim, in Martaban. 

The largest and tallest sort known ; the|Stem 100 feet high, and attaining nt 
the base a diameter of 11 inches, with sides 1 inch thick. 

Banatha. See Laurus. 

Baiicba. See Ligustram. - 

34 Bauhmia Tucra, Tukra, fr. Gualpara. 

A close-grained, soft, tough wood, of a yellow colour.— 

35 Baubinia Bacuria. Bakuri, fr. Gualpara. 

An open-grained, soft, tough wood 5,3 cubits in girth : used for furniture.-- 
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86 . Banlimia, Koila, P. & Nipal.' . . 

The flower-buds are 'eaten i'll cames. ■ 

87 Baabinia, fr. Nipal. 

A, large tree..' 

88'' Berberis pinBatifolia. Milldssee, N. ; Jumne-munda, P. ; fr. Nipal. 
Rarely exceeding a foot in diameter.— -Sp. 3 inch. diam. : - wood strong, close, 
compact, yellow. ^ 

89 Berberis asiatica. Matekissee, N. j Chitra, P. ; fr. NipaL ■ 

, Wood small.— Sp. rays rather large, distinct j layers 12 in 1*5 inch. wood 
tough,, com pact, greenish yellow.. ' 

Bhela. See Anacardium. 

40 Betula leptostacliya, fr. Nipal. 

Wood not to be distinguished from English bireh. — Sp. 2*8 inch, diam.; 
3 layers ; rays in numerous, straight, narrow, parallel, ribands ; bark thin, 
smooth, spotted like common alder. 

41 Betula cyliiidrostacliya, fr. .Nipal..,. ' 

Sp. 4*5 "inch, diarn. ; wood shaky, of no value ; layers not di.stinct enough to 
be counted ; fibre white, glossy; rays dark nut-brown, in very distinct, nar- 
row ribands ; bark thick, tubercular. 

42 Betula Biiojpattra, N, fr. Nipal. 

Sp. 5*8 inch. diam. ; about 20 layers ; wood moderately hard and compact ; 
cuticle used for writing on, and also for covering the inside of the tube of the 
hookah and kalioun. 

Bbaleo, See Rhus. 

43 Bheza Moya. Moj, fr. Gualpara. 

A close-grained hard wood. — Ham* 

Bhoea. See Conyza. . 

Bhoelasi. , See Salix. ■ 

Bhongyena. See Decadia. 

Bhosee. See Salix. 

Bhojpattra, See Betala, 

44 Bignonia Colais. Kolai B eng, Parijat, fr. Gualpara. 

Often 5 cubits in girth ; used only for fire-wood. — ffam* 

45 Bignonia, fr. the higher parts of the Saluen river in Nipal. 

46 Bignonia. Thathee, B. fr. Tavoy. 

A very large tree. 

47 Bignonia ? Tlmggainee, B. fr. Tavoy. 

A large tree, used in house-building. 

48 Bignonia. Lainbha, B. fr. Tavoy. 

A middle-sized tree. 

49 Bignonia cheionoides, fr. Nipal. ^ 

A large tree. 

Bilae. See Ligustrum. 

Bireesee. See Myrsine, 

50 Birouni, P, Kurauni, N. fr. Nipal. 

Stem 6 to 8 inches in diameter, 

Bojhinsi. See Coriaria. 

; Bonjam. See Gardenia. 

Bonkapash. See Hibiscus, 

Boro-belock, See Antidesma. 

Borogotadhara. See Guarea. 

Boropatiya, See Elseocarpus. 

Boauniyapoma. See Guarea. 
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SI ' BrieMia stipmlari^ 

V-'Grows to a, large size.j 'wood, close, hard, toiigli ; ased^ for .chests, stools,' 

'52 Briedelia?'fr. Nip.al. ^ , 

, Wood liot very: hard, hut ' 'fine-grained, and lit for ornamenta! cabinet-work* 

. Sp.'2*5,,mch,;di'aJB. colour' lighter than box; 'HO tubes. nor rays visiMe. , 

53' Briicea fiapalensis, fr. ;NipaL . ; ; 

,■ 'BakMamela., ... See Rhus. ■ 

54..,,,Buddl.eia;,pai;iiculate :Haram-*pattee, P. ; Sinna, N. ; .fr.'NipaL 
Sp. 1*6 inch, diam. ; rays very indistinct; wood pale brown, duIL 
Bukaena. See Melia. 

Bulsima* See Symplocos. 

BiiBamb. See Sphserocaria. 

Bunaroo. See Quercus. 

Bundbali, See Gardenia. 

55 Butea frondosa. Polash, fr. Gualpara. 

Sometimes fi feet in girth ; wood open, soft, and tough, but not strong ; 
used in coarse furniture. — Ham, 

56 Ceesalpmia ? fr. Nipal. 

57 Csesalpinia Sappan. Sappan-wood. 

A native botii of the peninsula of India, of the Burmese counting, and of 
the Malayan Islands. A large and valuable tree ; the wood red ; used in dying. 

58 Calophynum. Thurappe, B. ; Choopee, N. ; fr. Martaban. 

A large tree, used for masts and spars, and for pestles for oil presses. 

59 Calophyllum. Turra-phee, B. fr. Tavoy. 

Very different from the preceding; used for masts and spars. 

60 Callicarpa arborea. Khoja, fr. Gualpara. 

6 feet in girth ; used for mortars, pestles, and common furniture. — Mam. 

61 Galyptranthes, Jam, fr. Gualpara. 

8 feet in girth 5 made into planks, but not considered as of good quality — Mam. 

62 Galyptranthes . Saljam, fr. Gualpara. 

Seldom more than 3 cubits in girth. A close, hard, tough wood, used for 
posts, beams, and planks. — Mam. 

63 Camellia Kissi. Kissi, fr. Nipal. 

Wood close-grained ; no sapwood.— Sp. 1*5 inch. diam. ; wood pale brown ; 
bark very thin. 

64 Capparis, fr. NipaL 

Sp. 2 inch. diam. 5 wood white, moderately hard, dull. 

65 Capparis, fr. Nipal. 

66 Carapa. Taila-oon, B. fr. Tavoy. 

Timber 13 to 15 cubits long, 15 to 18 inch. diam. ; used in house-building. 

67 Careya. Kaza, B. fr. Martaban and Tavoy. 

Timber of large size ; used for posts and other common purposes. 

68 Careya. Kombo, fr, Gualpara. 

About 3 cubits in girth; wood close, hard, tough, and strong. Stocks of 
matchlocks are made of it. — Mam. 

69 Carpinus viminea. Chukisse, N. ; Konikath, B. ; fr. Nipal 

Wood esteemed by carpenters.-Sp. pale purplish, with Uttle lustre, W 

, rather heavy ; tubes small. . * ^ 

70 Cassia Bistula. Sonaln, fr. Gualpara. 

^ ; an open, h^d, tough wood, used for ploughs, — Mmn. 

71 Cassia nodosa, fr. Bot. G*. , 

If tree.K;;'::;'K, ■:-l ^ 

^ Bol G., the Company’s Botanic Garden at Calcutta.' ' ' ' ' ’ 



72 Castanea tribuloides. Cotoor and Cksee ; also Makoo 

(Shinffali, is the general name for oak and chestnut.) rr. JNipai. 
uLd for large mortars and pestles for grinding gram in ; becomes^ brown by 
steeping in water ; wood bard and heavy Sp. rays like English oak ; that k., 
every 5th or 6tli mnch larger than the others. Another specimen, said to be 

ofthe same species, wants the large, rays._ r m 

78 Castanea martabanica. Nome and Zitha, B. ir. iavoy._ ^ 

74 Castaaea. Golsing^, fr. Gualpara. ^ i, ,i„„. 

Branched prickles on the cup of the fmit ; leaves entire; timber escellent, 

dose, hard, and tough.— Mam. 

75 Castanea. Nikari, fr. Gualpara. * k i 

Oak or chestnut ; cap covered with strong prickles ; leaves notched ; 5 cubits 
in girth ; timber close, hard, tough ; used for furniture and canoes.— /TflMt. 

76 Castanea. Kangta Singgur, ff. Gualpara. 

Not exceeding 3 feet in girth ; inferior in strength and toughness to the pre- 
ceding.— Jihw. , -kt* t 

77 Cedrelahexandra. Toon-wood,fr. Nipal. 

Sp the wood has a great general resemblance to Laiirus; the outer layers 
havd white glossy fibres, with veiy distinct brown rays ; the inner layers are 
brownish red, harder and more compact ; bark with white n^es. 

78 Cedrela Toona. Toon or Tungd ; Poma ; .Teea ; fr. Gualpara. 

5 cubits in girtb; a close, hard, but rather brittle wood, of a red 

colour; very durable, and esteemed for furniture. It has an agreeable smell. 

The wood, under the name of Toon, is extensively used among the 
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Clierotini See Acer." 

CMckooni, SeeEurya.''. '' 

CMllouBea. - ■ See Gordonia. . 

Chitra. See^ Berberis. 

Cboopee. See Calopbyllum, 

Cboo-kba. See PoEgaiaia. 

Clioo-miilloo, See Diospyros. ' ' ' , 

Cboo-muna* See-Xantboxyloa. 

Gboopee. See Calopbyllum. 

Clioorosi, N. fi\ Nipal. 

A very fine sort of 'wood,' ^said'- to come from tlie nortk i Bnly knew, it 
from having a walking-stick of it, ' which . was presented' to me by the ¥ke«. 
regent of Nipal. 

Chose. See Bhns, 

Cha,iilmoogra odorata, Eoa^b. fr. Bot G. 

A very large tree. 

SO Chotagotadhora, Bengal ^ Guaipara. 

Chakisse, See Carpinus. 

Chusee. See Eiseagnus. 

^1 Ghrysophyliuixi acummatiim, i2o.3?A Pithogarkli, fr. Guaipara. 

3 cubits in girth ; wood white, tough, used in furniture. — Ham. 

92 Chung, fr, Guaipara. 

Perhaps a species of Chilmoria; It grows very large, and affords a close 
tough wood used in furniture. — Ham. 

93 Cinchona gratissima, TFall. Tungnusi, N. and P. fr, Nipal. 

^ A native also of the mountains in Bengal, where it is cdled Usokuli : used 
m Nipal for posts and rafters. — Sp. wood brown, light, coarse-grained : bark 
with many compressed coarse fibres. 

94 Clerodendron phlomoides. fr. Bot. G. 

95 Coccoloba uvifera, fr. Bot. G. 

96 Conyza candicans, Wall. Phusrae, P. ; Bhoea, N. ; fr. Nipal. 

97 Cordia Myxa ? fr. Nipal. 

A large tree, 

98 Coriaria nepalensis. Bhojhinsi, N. fr. Nipal. 

The fruit is eaten : trunk 4 or 5 inches in diaui. Wood not used. 

99 Comus oblonga, W^alL Easee, N. and P. fr. Nipal. 

A tree of middle size.— Sp. 3 inch. diam. Wood fine-grained, rather hard i 
nbre white and shining : rays very numerous, reddish brown, 

100 Cornus Capitata, i2o^5. fr. Nipal. 

Grows sometimes to a great size. Wood very hard. 

101 Corylus ferox, IFh//. fr. Nipal. 

Grows at the top of Sheopore, one of the highest mountains in Nipal ; 
flowers m September, and produces fruit in December : shell of the nut hard 
■» thick. A tree 20 feet high, 2 feet in girth ; wood light, compact. 

102 Cotoneaster affinis, LmdL fr. Nipal. 

103 Cotoneaster obovata. Wall. fr. Nipal. 

Catoor. See Castanea. 

, ‘l^^’tiber 5 to 10 fathoms long; 20 to 30 inches in gipth ; used in boat and 
house-building ; not much inferior to Hopma. 

I05 . Cratsegus arbutiiora. Eooea,' N. fr; ’Nipal. 

r^tther shrub j wood exceedingly strong; used for walking* 
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106 CrotoB oblongifolium, Parokupi, fr, Gualpara, 

5 cubits in girth j a close-grained but rather brittle wood ; used for coarse 
.....furniture. — Mam. ■- . 

tQ7 Groton. ■ ■ Laipatuja,' fr. ^ Gnalpara, ^ 

3 cubits in girth ; a bard close-grained wood, used for small canoes, 
Gusroo. ■■ See Qnercns," .; ■'■■■■ ■ 

108 ■Cyatbea-spinnlDsa. Fem^tree, fr. NipaL^'-; , ■ 

109 CjTQometra, ' Maingga, Bf fr. Martaban. 

A soiail tree. '. 

Daine-oksi.' . See Dillenia..- ■ ' ..■ 

110 Dalbexgia Momsita, Ifaw. Morasita, fr. Gnalpara. 

Attains a considerable size : wood close, bard, and tough 5 used in coarse 
furniture. — Ham. 

111 Dalbergia (Rangoon Sissoo), fr. Rangoon, If 

112 Dalbergia, ' fr. NipaL , 

1 13 ■ Baplme Gardneii, ■ 'PFa//. fr. NipaL ^ 

Wood not used. Bark used for paper stuff.— Sp. 3*75 inch, diam.; wood 
light, soft, coarse, of a grey colour, with little lustre ; bark finely fibrous. 

114 Daphne cannabina. Loureir, fr. Mpal. 

A shrub, from 6 to 8 feet high ; grows on the most exposed parts of the 
snowy mountains of Nipal. Paper made of the bark is strong, tough, not 
liable to crack, nor to be eaten by the white ant or other insects. 

115 Decadia spicata. Bongyera, fr. Gualpara. 

3 cubits in girth. A close, hard, tough wood, used by carpenters, — Ham, 
Deodae. See Ficus, 

Dheyri. See Taxns. 

Dhoree. See Guaitheria. 

116 Dillenia. Zimboon, B. fr. Tavoy. 

Timber 3 to 5 fathoms long, 8 to' 10 inches diameter. Wood used In 
house-building ; it also affords small crooked timbers for boats. 

117 Dillenia pilosa, Daine-oksi, fr, Gualpara. 

Trunk 6 feet in girth. Wood open, but hard and tough ; used for canoes. 
«^Ham , : 

118 Dillenia Pentagyna. Oksi, fr. Gualpara. 

Wood closer, but in other respects very like the preceding, — Mam. 

119 Dillenia speciosa. Chaiita, fr. Gualpara. 

6 feet in girth. Wood close and hard, but rather brittle. 

120 Diospyros. Tendoo, N. fr. Nipal. 

121 Diospyros? Eyamucha, B.; Choomulloo, T. ; fr. Martaban. 

Wood used in house-building. 

122 Dipterocarpus grandiflora, Wall, Ain or Aintha, B, fr. Martaban, 

on the banks of the Atran ; also from Tavoy. 

A stupendous tree : one of those which yield wood-oil and dammar, 

123 Dipterocarpus. Kimnean-phew, B. fr. Tavoy. 

5 to 8 iathoms long ; 18 to 24 inches in diameter ; grows to a great size ; 
used for beams and planks. 

Doduan. See Smilax. 

124 Dubdubia, (See Rhus.) fr, Nipal. 

Sp. 4*2 inch. diam. 5 layers 10 5 rays distinct ; tubes few, rather large. 
Wood very white, light, and soft. Bark thin. 

Dudkuri. See Alstonia. 

Eandorkomui-soong. See Gardenia. 

Eatansa. See Eurya, 

Easee, See Cornus and Rubus. 
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Eea. See Lorantlius. 

im Ehretia serrata, Mosch. Nalshima, fr. Hipal ; also fr. Gaalpara* 

6 cabits in girth ; gives planks from 12 to 18 incbes wide ; wood soft and 
open-grained, but rather tough ; not durable j used for posts and other com- 
moE purposes,' ■ 

126 Ehretia serrata, or macropliylla. Poegulsee, N. fr. NipaL 

Sp. 3 inch, diam. ; layers 10 j tubes few and small j rays distincfe ; wood 
' white, moderately shining, "Soft. ■ ■ 

127 Ehretia lagvis, fr. Hot. G. 

128 Ekebergia. JiyakoM, fr. Gnalpara. 

5 cubits in girth ; wood like mahogany, very durable, and much esteemed, 

■■ Elseagniis, fr. NIpal. , , 

■ . 'Wood similar to, but whiter than, common hawthorn.-— Sp,.. 4 Inch,, diam. ; 
layers 27 in 17 inch ; neither tubes nor rays visible in the cross section : bark 
" thin. ' ' 

130 Elseagnus, Chusee, N. fr. Nipal. 

131 Elseocarpus, Boropatiya, fr. Gualpara. 

A close hard wood, of good size, used for canoes. — Ham, 

132 Elseocarpus Chacrosila, Ham. fr. Gualpara. 

A close hard wood, used for mortars, chests, &c. — Ham. 

133 El^ocarpus. Thaumagee, T. fr. Martaban. 

Timber very large, used for masts and posts for houses. 

134 Embelia, fr. Nipal. 

Sp. very imperfect. 

135 Eriobotyria elliptica. Mibul, P. and N. fr. Nipal. 

W^ood cinnamon-brown, hard, compact, and reckoned good.— Sp. 7 inch, 
diam, ; rings indistinct, about 26 in 3 'i inches 5 tubes very small. 

Esealoo. See Bubus. 

136 Enonymus. Veysoor, N. ; Jungburee, P.; fr. NipaL 

Grows large ; wood close-grained, not very hard, perhaps good for carvers* 
— Sp. rays and tubes scarcely visible ; outer bark yellowish gray. 

137 Euonymus tingens. Kusoori, N. fr. Nipal. 

Wood brown, compact, hard, very fine-grained, dull. — Sp. tubes not visi- 
ble i rays small and indistinct : bark, outer, orange yellow ; inner, brown 
with fine white fibres : the yellow bark is used for painting the forehead. 

138 Euonymus echinata. Wall. fr. Nipal. 

139 Euonymus pendula (japonica, Thunb.), fr. Nipal. 

Sp. wood brown, moderately hard, fine-grained dull ; tubes and rays as 
E. tingens ; outer bark yellowish in places ; inner, brown. 

140 Euonymus, fr. Nipal. 

Tall, but of a slender stem. 

141 Eupiiorbiacea. Yamala, B. fr, Tavoy. 

Wood used for frames of lacquered ware. 

142 Eurya nepalensis. Jeegnee, P.j Earansea, N. ; fr. Nipal. 

A small tree, — Sp, 5 inch. diam. 

143 Eurya Yariabilis (probably the same as the preceding). Cbickouni, 

B. and N. fr. Nipal. 

Grows large; wood compact, fine-grained, cinnamon-brown ; good for 
turnery ware. 

144 Eurya ? fr. Nipal. 

Sp. 2*5^ inch, diam,: tubes small; rays distinct, red' brown ; fibre pale 
brown, with moderate lustre : wood reddish brown, fine-grwned* modetately 
bard, 

145 Eurya. Thaun, B. fr. Tavoy. 

A small tree, used only for fuel. 
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146 ExccBcaria? Thurrotha, B. fr. TaToy. 

147 Fagara floribunda, fr. Nipal. 

Sp. 2*2 incli. diara. : tubes many and large ; wood coarse, and of remarl'r« 
ably open grain, but more compact near the axis j colour brownish yellow, 

, nearly, dull., 

148.,ragara,fr. Nipal, 

i4'9 : Fagara Mietza, Boa:h. Bajarmondi,. fr, Gualpara, ....... 

, Wood closCj hard,, tough ; fit for the joiner.— :j5?jgE?w. 

150 Fagtffia fragrans, 'iSo^5, Aniiali-ljeiig, B,fr, .Martaban,. 

Timber not large ; wood yellowish, compact, and beautiful, but very hard, 

■ and on this account not'much used by the Burmese. ■■ 

151 Ficus,:;' Doodae-katli, N. P. fr, Nipal. 

Ueed for water-courses, drains, and gutters. — Sp. 4*5 inch, dians. ; layers 
63 in 2 inches ; wood soft, free-working, closer than deal ; lustre considerable, 
satiny. 

152 Ficus ? Kaffrsea, P. ; Pillaksi, N. ; fr. Nipal. 

Sp. 1*75 Inch. diam. ; layers about 50 ; rays brown, indistinct; wood soft, 

. light, ofno use. ^ , . . 

153 Ficus, fr, Nipal, 

Small specimen ; raj’s distinct ; wood soft, light. 

154 ' Ficus, fr. Nipal, 

A climber. , " 

155 Ficiis, fr. Nipal. ... ^ 

A climber.-— Sp. rays nut-brown, strongly marked ; wood light, not very 
' soft, pale brown, with some lustre. 

15.6 Ficus, fr.' Nipal. '' j, 

Sp. 4 inch. diam. ; rays brown, very distinct ; layers.very .-many ; wood 

moderately hard, with some lustre, 

157 Ficus, fr, Nipal, . ',4-, , 

Sp. 2*4 inch. diam. ; ravs brown, strongly marked ; layers very indistinct ; 
tubes large, giving the wood a coarse grain : wood reddish brown, rather 
hard, 

158 ' Ficus, fr. Nipal. ■ 

A large tree.— Sp. 4*5 inch, diam. ; layers very numerous ; wood soft, 

'worm-eaten, 

159 Ficus. " Tkiibboo, B. fr. Tavoy. 

A middle-sized tree ; wood used in house-carpentry. 

160 Ficus,. \ llanppan, B. fr. Tavoy. 

A large' tree; wood not used. 

161 Ficus undulata. BakMpani, fr. Gualpara. 

6 cubits in girth ; makes good canoes : wood open, soft, rather tough.— 

Ham, 

162 Ficus oppositifolia. Khoskadumer, fr. Gualpara. 

3 cubits in girth ; wood open, soft, brittle. 

163 Fraxinus floribuiida. Lakkaree, N. fr. Nipal. 

Sp. 17 layers in 2*1 inches ; in colour, grain, and toughness, just like Eng- 
lish ash. 

164 Freziera ochBoides, £r. NipaL ^ , , , 

4 middle-sized tree ; %vood pale brown, close-grained, and moderately 
hard.— Sp. 2*5 inch. diam. ; rays hardly distinguishable ; resembles pear- 

tree. 

Gambliari. See Gmelina. 

165 Garoiaia. Pulowa, B. fr. Tavoy. 

A large tree, used for posts, &c. 

166 Garoiaia paniculata, fr. Bot. G. , 

167 Gardeaia florida. Eandorkoaiul-soang, N. fr. Nipal. 
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169 Gardenia,' Boiijam* £r. .Gnalpara. ■ , 

3 dibits in girtli ; 'well adapted for all kinds of turnery ware.— 

170 Gardenia.' BEndliali, P.^and N. fr, NipaL 

171 Gardenia iatifolia, ' fir. Bot.;G. 

172 Gardenia lucida, fr. Bot. G, 

■173 Gastonia palmata, 'fr. Nipal, ■ 

Gliese. See Quercns. 

Ghonas, See Rhododendron, 

Ghonins. See Rhododendron. 

Gillaepliiil. See Spoiidias. 

174 Grnelma arborea. Gambliari, fr. Gualpara. 

Wood light, but durable, does not warp, and is not readily attiicked br 
insects ; used for turnery ware of all kinds, and cylinders of a proper size are 
turned very thin for drums : other musical instruments are also made oi it. 
Goechassee. See Gordonia. 

Golsinggur. See Castanea. 

Gomnlsee. See Quercns. 

Gooki, See Symplocos. 

Goonsi. See Podocarpus. 

Goopor. See Pyrus. 

175 Gordonia integrifolia. Chillounea, P. ; Goechassee, N. ; fr. NipaL 

The bark contains white spiculae, that produce violent itcbing when rubbed 
on the skin in their recent state. The Burmese have a superstition, that one 
beam in a house should be made of this wood. Wood brown, nearly dulh 
moderately hai'd and compact. 

176 Gordonia? Kaza, B. fr. Martaban. 

Large timber, used for ordinary building purposes. 

Govorpongyata. See Guarea. 

177 Grewia. Meaya, B. fr. Tavoy. 

178 Gualtheria fragrantissima. Dlioree, N.; Dhoseongree, P. ; fr. 

■ Nipal. 

179 Guarea, fr. Nipal, 

Sp. 3*5 inch, diara, ; wood moderately hard, compact, pale reddish brown. 

180 Guarea. Amari, fr. Gualpara. 

5 cubits in girth ; w*ood close, hard, and tough ; used for canoes. — Ham, 

181 Guarea Gobara. Govorpongyata, fr. Gualpara, 

Used for canoes. — Ham, 

182 Guarea Alliaria. Bosuniyapoma, fr. Gualpara, 

Used for canoes. — Ham, 

183 Guarea Gotadhaxa. Borogotadara, fr. Gualpara. 

5 feet in girth ; wood close and hard ; used by Joiners. — Ham* 

Guaimasi, See Rhus. 

Hakoolual. See Limonia. 

Harohaer. See Ziziphus. 

184 Heritiera Pomes, Ham, (minor, Eowh,) Kunnazoo, B. fr. Tavoy, 

Soondree of Bengal. 

A very large tree ; wood exceedingly hard and durable ; used for pestles 
for oil-mills ; shafts of gl|Sj spokes, and naves, are made of it ; an excellent 
fuel fox* burning bricks 5 grows to a much greatex* sisse on the Martaban coast 
than in Bengal. 



Hibiscus macropliyllus, jKo®5. fr. Tavoy. , , \ \ 

A middle-sized tree, iised Jor common building i?urposes, bark tough ana 
stringy is m,ade Into 'cordage. /, , ' ■ , ■ 

Hibiscus (perhaps a Sterculia), fr. Tavoy.. 

'Applied to the same use's as the foregom^^ 

'HiMsciis Lanipas. . Bonkapasli, fr., Gualpara. ^ 

6 feet in girth ; a soft,' open wood, used for coawe ftirmture. Ham. 

1 Holboellia (Stauntonia) latifolia. Bagul, T. fr. Nipal. , 

A vast climberh ■ ■ ^ 

^ Hopea odorata., .'Teiiganit or Tiiaeiigong. Comiuon on the Ten- ; 

' asserim and Martabaii coasts. . ■■ ^ ^ 

Canoes are made of this tree, wbicb grows to an enormous size ; it also 

produces a valuable resin or dammar. « ^ 

1 Hopea floribimda, W u.lL Tantheya, fr. Tavoy. 

A verv large tree. 

■ dto. , I.ym 9 i .i,M, .».«e.p,d«d. 

2 Hvdi'angea altissima.ff. Nipal. 

A climber. 

5 Hydrangea trigyna. Wall. fr. Nipal. 

1 Hvmenodictyon flaccidum, Roxb, fr. Nipal. , , , , , 

Sn 1-125 inch. diam. ; wood dirty grey, nearly dull ; moderately hard. 

5 Ilex dipyu-ena. Wall. Karaput, P. ; Munasi and Gulsima, N. ; fr. 

Wood\eavr, hard, fine-grained, and much like common holly, said to be- 
come black with age ; used for various purposes of carpentry.— bp. d inch, 
diam, ; tubes very small ; rays distinct. , 

6 Jambolifera pedunculata. Hulhholi, fr. Gualpara. 

3 cubits in girth ; used for stocks of matcblocks.— Bam. 

7 Jasmimmi arboremn. Anjoo, N. from Nipal. . , -u i 

Sp. 4 inch. diam. ; wood pale brown, nearly dull, hne-gramed, hard, com- 
pact. 

iS Jasminuni dispernium, fr. Nipal. ^ . 

>9 Jasminum chrysanthum. Eoa’ 5. fr. Nipal. 

Sp 1*8 inch diam. ; neither tubes nor rays visible 5 wood vmte, tine-r 
grained, moderately hard 5 brittle, hard concretions in the bark, 
jeea. See Cedreia. 

Jeegne. See Eiiiwa, 

Jboori. See Osyris. 

Jiyakoki. See Ekebergia. 

Joolcliiimalil. See Acacia. 

[)0 Joolshima, N. fr. Nipal. 

Juggooclial. See Andromeda. 

01 Judans pterococca, Eo.vb. from Nipal. 

An exceeding large tree.— Sp. 3‘5 inch. diam. ; wood pale reddish brown, 
with considerable lustre, but rather coarse-grained. 

Jnlsi. See K-ondeletia. 

Jiimnemaiidoo. See Berberis. 

jTingliiirree. See .Euonymus. . .r.. . 

;02 Jnniperus excelsa, Bieb ? The Cedar of Himalaya. 

Harder and less odorant than the West Indian cedar ; an excellent light 

wood. , /. -..T’ 

Justicia Adhatoda. Kath, P. ; Alesi, N. ; fr. Nipak 
A A 2 
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iSO: , Caiahgm'of Iniiun Wmis. 

■204 .Eaantlia/B. fr..Tavoy/ 

3 to 5 fatlioms long, 12 to 15 indies in ■diameter, ■ yields a small but va- 
luable timber for oars and’ paddies. ^ ' 

, Kadabnsi. See ^ZizipMs,. ; ' 

Kaffreea. ■ See ■ Ficus *■■■ ■ 

Kaintlaa-pliogee. ' 'See'Syinplocos, 

Kaizai. Sec Lauius. '■ 

205 Kalajiya, fr. Gualpara, ■ ■ '. 

Common over all India.j -remarkable for tlie facility.' witli. wbicli it grows 
from cuttings, and from trnnclieons ; yields inucb' , gam ; wood of no use.-— 
■.■ Mam» " ' 

Kalikat. See Limonia.; 

Kaiikatk, See Symplocos. 

Kalikaut. See Myrsine. 

Kanaput See lies. , 

Kangtaii-cliaaia. See Artocarpns, 

Kangta-smggur. See Gastanea, 

Eatk. See Justicia. 

206 Eaunzo-Eiirro, B. fr. Tavoy. 

5 'to7, fath, long, 15 to 20 inch., diam. j used in boat-boiMing. ■ See alsB 
. Meliacea.. .■ 

^" '. Eayzai. . . See Laurus., ... 

Eaza. See Careya and. Gordonia. 

207 Keaknaun, B. fr. Tavoy. 

15 to 20 feet long, 15 to 20 inch, diam, ; strong crooked timber, used for 
musket-stocks. See also Xyiocarpus. 

Eeannan. See Xyiocarpus. 

Eee-tka. See Syndesmis, 

Eeotmiak. See Eottlera. 

Keysoor. See Euonymus. 

Ekeemna. See Lauras. 

208 Elieera, N, fr. Nipal. 

An Euphorbiaceous tree, of no value^ 

Eliori. See Celtis. 

Kkoskadumor. See Ficus. 

Koila. See Baukinia. 

Eoki. See Briedelia. 

Kolai. See Bignonia. 

Kombo. See Careya. 

Koiukath. See Carpinus. 

Kongeea. See Rondeletia, 

Korai. See Acacia. 

Kooatkoe, See Myristica. 

Eoosikima. See Celtis. 

209 Kuddoot- Alain, B. fr. Tavoy, 

Grows to a great size ; used by house and boat-builders. 

210 Euddoot«»nee, B.-fr,' Tavoy. ^ 

6 to 8 fath, long, 15 to, 20' inch. diam. j an inferior wood, used la boat™ 

building, ‘ . 

Kuenmoonee. See Lagerstroemia. ; 

Trunk 2 feet, in diam. j wood strong and durable ^ used for door-posts. 
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Eullooa. " 'See Cerbera, ' 

.KKiIlowa* ' See Laurns.. ■ 

Kiimmi B, 'fr. ^Tavoy. , 

Kiiniia. . , See Pierardia. ■ 

Kmiiiazoo. . See Heritiera. 
Kminean-pliew. , See Dipterocarpus. 
KEiiiieen.. ^ Bee. Myristica. 
Kuniieen-kemike. 1 r. ^ i ' 
Kunneen.keunla.|®®®®Wl°“°®- 
Kumieenee., . .See Stercnlia. 


E'liraiiiii* , See Biroimi. ■ . . 

Kurrowa. See Lauras. 

Kusoori.' See EuoEymiis., .. 

Kuzzo. ■ See P.i.erardia. / 

Kyakle. See Quercus. 

Kyamucha. See Biospyros. 

Labtesee. See Fatiax and Eottlera. ■ 

Lagerstroeniia. Kuenmoimee or Peema, B. fr. Tavoy. 

Used in house-bui]dmg, and for oars, 

Lagerstroemia parvifiora, Eo^^b. Sida, fr. Gualpara. 

A large tree, 6 feet in gii th, and my common 5 wood close, hard, and 
tougb, forming excellent timber.— 

Lagerstroemia Reginse. Jarul, fr. Gualpara. 

6 feet in girth, used in boat-building ; but the wood is soft, and deficient 
in toughness. — Ham. It is extensively used in Bengal under the name of 
JaruL — Wall. 

Lakhurree. See Frazinus. 

Lalpatuja. See Croton. 

Lambba. See Bignonia. 

Langchi. See Aquiiaria. 

Latasishnoo. See Urtica, 

Laurina. Tapabaw, N. fr. Nipal. 

Laurus. Lumpatcb, P. ; Chasepoo, N, ; fr. Nipal. 

4 to 6* feet in diam. ; wood soft and pale when young, hard and pale red 
when older ; used in carpenter’s work, and for beams. — Sp. 27 kyers in 1*8 
inches \ lustre considerable; rays mostly distinct. 

Laurus glandulifera. Sassafras and Camphor- wood of Nip^ii, fr. 
Nipal. 

Sp. fibre pale flesh colour, with considerable lustre ; rays small, dark red- 
brown ; wood soft, coarse, 

Laurus. Very like the preceding. Kullowa or Kurrowa, B. fr. 
Tavoy. 

Produces the sassafras-bark and camphor-wood of Martaban. 

Laurus caudata, fr. Nipal. , 

Sp. fibre light-coloured, shining ; tubes not numerous but large ; rays dis- 
tinct, dark browm ; 4*2 inch. diam. ; layers 12 ; axis very eccentric. 

Laurus albifiora, fr, NipaL ■ , 

A large tree. — Sp. 3 ‘S inch. diam. ; fibre, . tubes, and rays, as the fore- 
going. 

Laurus. Panatha (Banatha ?),/B.-ff.-’'Ta.voy.' 

Used in house carpentry, 
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223 Lauras. Ma-\i:iien, B. fr. Tavoy. , 

.5 to 6 fath. long, 18 .to;26'-.mch. .. "diam. ; a very large .tree ; wood, .used for: ^ 
fiimitnre, in house' carpent^%' md for plauks and , «p,per decks for proas, 

224 Lauras. Palielaj, N. fr. Nipal. . 

225 Laiims? ; Klieemua, B. fr. Tavoy.- ' 

Timber small ; used for posts and rafters. 

226 Laurus. PlietpettakH..;..Baluksliee, P. ; fr. Nipal 

Wood red-brown, of "a. fine .grain, used for chests, Stc.—Sp, fite'e a'lid rays 
as other Lauri tubes filled with a dark red-brown, siibstaace. 

227 Laurus. Chausoma, N. fr, NipaL 

Sp. fibre light-coloured, with considerable lustre ; tubes rather large ; rays 
'distinct, dark-brown. 

228 Laurus. Sami-lumpata, -p, p.Ckikiliiil-tussipoo, N. ; fr. XipaL 

- Sp. fibre cream-colour, shining 5 tubes and rays tin nainoii-browii 5 rather 
fine grain. 

229 Lauriis.' ' Keebula, N.;'KaIe.c]iampoo, P.;'fr., XipaL ' ., 

Sp. 3*2 inch. diam. ; fibre, tubes, and rays, as other Laiiri. 

230 Laurus. Pumlasi, N. ; Khorkula, P. ; fr. XipaL, 

A large tree ; wood strong and durable.— Sp. 1*6* Inch. diam. 

231, Laurus. Kbulsi, N..fr. Nipal. 

232 Laurus (or Tetrantbera),' t-ery^ like T. pulclierrima. .B'lilooksee, 

N. ; Seugoulee and Tijpaut, P. ; fr. Nipal. 

tVood excellent, used for, spinning wheels.— Sp. 3*5 inch, diam.; fibre, 
tubes, and rays, as other Laiiri 

233 Laurus. ■ Pbusree, N., and P. fr. Nipal. 

Wood grayish brown. . 

234 Laurus lanuginosa, fr. Nipal. 

Sp. wood cream-bro'wn 5 moderately hard ; rays, tubes, and fibre, as 
others. 

235 Lauras. Tbuggoo, B. fr. Tavoy. 

4 to 6 fath. long, 12 to 18 inch. diam. 5 used for oars and rudders. 

236 Lauras, (Tetrantbera bifaria, Wall,) Juttrunga, N. ; Pabelakatb, 

P. ; fr. Nipal. LXXiryk 

Large and useful timber ; wood soft, rather spongy. — Sp. 6 inch. diam. : 
rotten at heart ; fibre pale yellow, glossy ; rays distinctly dirtv brown. * ' 

237 Laurus.^ Tliitya, B. fr. Tavoy. 

A rery large tree ; wood used for house-building, and for mortars in which 
rice is husked. 

238 Laurus. Kayzai, B. fr, Tavoy. 

Wood used in house barpentry. 

239 Laurus salicifolia. Horisongber, fr. Gualpara. 

6 feet in girth ; wood has a strong smell of camphor; used for coarse 
articles of fnrnitnre. — Ham. 

240 Lauras Champa. Kurka-cbampa, fr. Gualpara. 

3 cubits in girth ; used for coarse furniture.— 

241 Leucosceptrum, fr. Nipal. 

Wood used for rafters ; soft and of no value.— Sp. fibre with some lustre * 
rays moderately distinct 5 axis very eccentric, ^ 

242 Leycesteria formosa, WalL fr, Nipal. 

243 Ligustrum napalense. BUIae or Bancha, N. and P. fr. Nipal. 

Timber about a foot or more in diameter ; used for buiidinjr purposes. — 
bp. 4 inch diam. ; layers about 10 in an inch : wood heavy, hSi-d, compact, 
tough, and very fine-grained ; for the purposes of the engraver will iirobablv 
be found nearly as good as . Mediterranean box; bark with coarse white 
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Liiiionia., Kailkat, P.; Hak:0,olnal,'N. jlr. NipaL- ^ ^ 

Tinil)er large for tlie ■ geiras wood white, soft,, but ■ close, 'Strong, and 
tougli ; fit for fine turnery wwe.— Sp, 7 inch. diam. neither rays nor tubes 
Tisible ; .inner bark %xry fibrous. 

Limonia cremilata, fr.'.Nipal 
Wood yellow, very , bard ; ased in liouse-building. 

Lissokatta. ' See Lorantliiis. ■ 

Lolsi. . See "Taxus> ■ 

Lorantliiis.."'Eea,'N.,;Lissokatta,B;frv.Nipai.- 
Losliima. See: Viburiium. ' ■ ' 

■Liiclia. , ..MiilIoka,:.N. ; Aiitkeel; .fr. .Nipal. ■. ; _ '■ ' 

Used for posts , and walking-sticks. 

Ludia spiriosa, fr. Bot.. G.' 

, Liimpatch.:' See Lauras.' 

Lashpoo. See Sf)h0efocaria. 

Liizun. See Pongamia. 

Magnolia iiisignis, FFa//. fr. NipaL 
Sp. 3 inch. diam. ; 12 layers ; wood rather soft, moderately fine-grained, 
and with some lustre. 

Mainaban., B. fr. Tavoy. ' 

Resembles lance-wood ; used for beams, posts, and rafters ; also for lancesy 
bows,, sword-handles, &c. 

Maingga. ■. See Cynometra. , 

Magor. See Vernonia. , 

Mako-sbiiigali. See Castanea, 

Malmsal. ' See Gordonia. , 

Malpighia kicida, fr. Bot. G. A native of America. 

Masoocbi. See Lauras. 

May-cliin-chaii-jay. Probably a species of Ebenus. 

May-klen, fr. Tavoy. 

Scarce and dear; used for rudders and anchors. 

May^inaka, fr.' ■ 

Used for timbers of junks. 

May-rang, fr. Tavoy. 

Said to be very durable, and much esteemed for the posts of houses baiR 
on the bank of rivers. 

May-tobek, fr. Tavoy. 

Imported in long planks, and used in preference to teak for the bottom 
planks of ships. 

Matlien. See Lauras. 

Meaya. See Grewia. 

Meeuabaii, fr, Martaban, 

5 to 8 cubits long, 6 to 10 inch. diam. ; a durable and pliant wood, used 
for sword-handles and spear-shafts. 

Megeongee, fr. Tavoy. 

A reiy large tree, used in house-building. 

MehiiL See Pyrus. 

Melia. Biikaena, F. ; Baksi, N. ; fr. Nipal. 

Meliacea ? Kanzo -Karroo, B. fr. Nipal. 

Meliacea. Tokor, fr. Gaalpara. 

A large tree, used for planks, canoes, and coarse furniture.^iyi??? 2 . 
MeuisperBiaiii laurifolium. Booth, fr. Nipal. 

A hirge tree, very remarkable for the grain and iiTegnlar layers of its wood^ 
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Mliasoosee* See Spondias. 

263 MicMk Kisopa, De Cmd, Champ •• or ...Gliaiimp, P. ; Cliobsse,. 

N. 

The wood much used for ..light worlss.—Sp. piece of a plauk, 3i: kyers 
in 3-75 inches ; another Sp.. 2*5 inch. diam. 12 layers in, T1 inch. Sim.iIar .to 
white ,Cliampa, No. 87, but the colour is more yellow, and the rays less «!ls» 
tinct. 

Mihul. See Eriobotrya*. 

. Mikay* . See Murraya* ■ 

Milldssee. See Berberis. 

264 ]\fillmgtonia pnngens, fr. Nipal. 

A niiddle-sieed tree. 

,265 Mimosa capensis, .Bot. G. ■ ' 

260 ]\fimo£a ocloratissima, Bot. G. 

267 Mimosa poiystacbya, Bot. G. 

265 Miiiiisops- Thubbae, B. fr. Taroy. 

Wood Tised for masts and spars ; alFords also good crooked wood. 

269 Minusops Elengi, fr. Tavoy. 

Slow-growing ; reared only on account of' its flowers, wliidi smell like 
Russia leather, 

270 Mimiisops ? Chalpata, fr. Gualpara. 

A tree of moderate size, used for coarse furniture. — Hmm^ 

'Moj., See Eheze. ■ 

Momsita. See Dalbergia. 

27 1 Morinda citrifolia, Bot. G, 

The root yields a yellow dye. 

272 Morns ]8e\’igata, WalLir. NipaL 

A large tree. — Sp. 1*5 inch,- diam. ; wood coarse hrownisli yellow, with 
considerable lustre. 

273 Morus mauritiana, fr. Bot. G, 

Motikissee. See Berberis. 

Moyen. See Vauqueria. 

274 Mucuna, fr. Nipal. 

A superb climber (a kind of cowhage), 

Mullokath. See Ludia. 

Munasi. See Ilex. 

Mimachoo. See Eottlera. 

■275 M-urra 5 J'a. Maikay, B. fr.'Tavoy. ■ 

4 to 5 ieet long, 3 to 6 inch. diam. ; used for handles of daggers and 
of other weapons. A strong, tough w^ood, in graia like box. 

27 6 Myginda. Siiapoma, fr. Gualpara. 

5 cubits in girth ; used for coarse furniture. — Mam. 

277 Myrica sapida, Wall. ; Kaephul, P. ; Kobusi, N. ; fr. Nipal. 

Grain like birch, but the colour darker.~-Sp. 2-5 inch, diam, ; fibre* brown- 
ish white, nearly dull ; rays very distinct, dark brown in the oute** laversi 
the interior layers harder, heavier, and more compact. The fruit Is eaten. 

278 Myristica ? Thounsanga, B. fr. Tavoy, 

A large tree ; the wood used in boat-building. 

279 Myristica. Koathoe or Knaneen, B. fr. Tavoy, 

A large tree ; the wood used'for flooring houses ; perhaps the same as the 
' foregoing. 

280 Myristica. Jberuya, fr. Gualpara. 

A sort of nutmeg, but neither ;the nut nor mace haye any aroma : timber 
mmn m girth, used for furniture.-— fihm, • ■ "•/ 
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281 Myrsine capitelata, fr. NipaL 

Wood compact, hard, with a handsome grain.— Sp. 3'5 inch. diam. | fibre 
cream-colour ; rays very distinct, broad, heavy, pale brown. 

282 Myrsine semiserrata. Bireesee and Kalikaut, N. and P. fr, 

■ .NipaL - 

Wood excellent — Sp, 2*5 inch. diam. j rays large, deep flesh- ‘Colour, and 

veiyornamental,': . 

283 Nanclea Cadamba, Kodoin, fr. Gnalpara. ■ 

A noble tree, 6 feet in girth ; wood yellow, used for coarse furniture.-— ■ 
Mmn. - 

284 Nanclea undnlata, fr. Bot, G» . 

NalsMma. See Ekretia. 

285 Nerinm tomentosum. Adhkuri, fr. Gualpara. 

^3 cubits in girth ; used for furniture.— 

286 Nerium antidysentericnm. Dudklxuri, fr. Gualpara. 

Of the same size and uses as the foregoing ; beads are also made of it.— 

Mam, 

.287 Nikari, fr, Gualpara*. 

An oak or chesnut; cup covered with large prickles ; leaves notched ; 5 
cubits in girth ; used for canoes and furniture, — Mam, 

Niyor. See Schinus, 

Nome. See Castaaea. 

Novum-pattee. See Baddleia. 

Odla. See Sterciilia. 

Okchi. See Dillenia. 

288 Oiea glandulifera, fr. NipaL 

A large tree. — Sp. 5 inch, diam, ; rays very thin and indistinct ; wood 
pale brown, very hard, heavy, and compact. 

289 Oleina, fr. NipaL 

A middle-sized tree. — Sp. 3 inch, diara. ; wood pale brown, with consider- 
able lustre, handsome grain, and very hard. 

Oosihii. See Podalyria, 

290 Ormosia glaiica. 

Sp. 3*5 inch. diam. 5 wood light brownish yellow, with some lustre, hard, 
and coarse-grained. 

291 Osyris napalensis. Ihoori, P. and N. fr. NipaL 

^ A large timber tree, the fruit of which is eaten, and the wood is in estima- 
tion. — Sp. 1*5 inch. diam. ; tubes very small ; wood red-brown, rather hard, 
compact, and very fine-grained. 

292 '’O'syris peltata,' ''v'Pkabun,'B;./fr., T 

Pahela. See Laurus. 

Paingodoo. See Acacia. 

Palask SeeButea, 

Falnepeaa, See Sapota* 

Panatha. See Lauras. 

293 Panax poiyacantkus, fr. NipaL 

294 Fauax. Lubtesee, N. fr, NipaL ^ 

Sp, about 2*5 inch. diam. ; wood soft, light, spongy, with high lustre j 
bark with short thick tubercles or spines, broad at the base, 

295 Panax ? fr. NipaL ' ' ■ ■ , 

Sp. 4 inch. diam. ; wood soft, light, spongy, nearly, , dull ; rays numerous, 
and very distinct in theputer layers. . 

296 .Pauax,‘fr* NipaL ' ' ■ 
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-297:,Paiiax pendiilus, ^ ■ ;, ^ 

' ■ .; A .middie-sized tree \ wood, pale-; reddis‘li brown, light, moderately , hard 5 
rays distinct, giving a handsome grain. 

, ^ ' Pangeli-petiya,' , See Te-traatliera. 

Panmnja. See Tetranthera. 

Parijat, .See Bigaonia. ; 

Paro-kiipi. See Croton. .■ 

■Passy. SeePyms, ■■' 

Paniiah^^^ . 

Peema. See Lagerstroeniia. 

298 Penlay-peen, fr. Tavoy, 

.. 5 to 6 tathoms .long ; 8. to 15 inches cliameter ; used in. .hoiise-hiiildleg, „ ■ 

Phaoiin. See Osyris. 

299 Photinia dubia, XsWL fr. Nipal. 

Grows about 20 feet high ; wood hard, fine-grained. 

SOO Photinia integrifoPa, fr. Nipal. 

■ Sp. 2‘1 inch. diam. : works -freely ; somewhat coarse ; colour reddish browm^ ■ 
with scarcely any lustre. 

Phrarat, See Qnercus, 

Fimrasee. See Tnrpinia. 

Phnsrae. See Conyza. 

Phiitid. See Eurya. 

801 Phyllanthus Emblica, fr. Nipal. 

Sp. 3 inch, diam. 5 laj^ers about 8, very indistinct ; rays distinct ; a hand* 
some, nut-brown, glossy, hard wood. 

302 Phyllanthus? Horinhara,.fr. Gualpara. 

A tree of moderate size ; the wood used for coarse furniture. — Mam* 

303 Pienmahne, £r. Tavoy, 

4 to 6 fathoms long; 18 to 20 inches diameter; affords the best and 
strongest crooked timber, and is very durable ; used also in house-build- 
ing, 

804 Pienmah-pue, fr. Tavoy, 

See Lagerstroemia. 

305 Pierardia ? Kunna or Kuzzo, B. fr. Tavoy. 

Pillaksi. See Ficus. 

306 Pinus excelsa, fr. Nipal. 

Wood remarkably compact.— -Sp. 3 inch. diam. ; 6 layers, 

307 Pinas longifoiia, fr, Nipal. 

Excellent timber, like Memel deal, 

308 Pinus Brunoniana, fr. Nipal, 

, Wood soft, and of no value. 

309 Pinus Webbiana, fr. Nipal. 

. Sp. 7 inch. diam. ; exterior layers soft, and of no value ; interior ones 
harder and finer-grained. 

310 Pinus Dammara? fr. Tavoy. 

A very large tree ; used for beams and rafters. 

311 Pinus Beodara. Himalaya Cedar, fr. Nipal. 

Wood very fragrant. ■ 

Pitbogarldi. See Chrysopliyllum. 

312 Plumeria alba, fr, Bot. G, 

A West Indian tree. ■ ' ^ 

SI S'' PilitoeHa acuminata,: Bot. 'G, ' ' 

' ■ A West Indian tree. Every, ' part, both of this and, of the tWegoingi full 
of muky juice. . . 
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314 Podalyria napalensis. Potugalla, N, ; Oosihii, P. ; fr, NipaL 
3I5' Podocarpns macropiiylla. Goonsi, N, fr, NipaL 

The pedancle of the fruit, hut not the fruit itself, is eaten. 

316 Polygonum. Tuknee, P. ; Tauntul, N. : fr. NipaL 

Usee! only for hre-wood. The young shoots have a pleasant acidulous 
taste, and' are eaten. ^ 

317 'Polypodkm giganteum. A tree-fern, fr, NipaL : 

a' stem, 45 feet in height, and proportionately thick, was presented hy the 
Directors of the East India Company to the British Museum. 

Poma. See Cedrela. 

318 Pongaiiiia atropurpurea, Wall. Lazun, B. j Choo-klia, T, ; fr, 

Martaban. - . - ' 

A noble forest-tree ; native of environs of Amherst and Moulmein, on the 
Martaban coast : the wood used in boat and house building ; flower of a dark 
purple colour. 

Popeeali. See Acacia. 

Potugalla. See Podalyria. 

319 Premna spinosa, fr, Bot. G. 

320 Prenma. Toomulse, N. fr. Nipal. 

32 1 Premna Mrsina. Chikagambhari, fr. Gualpara. 

Is often found 6* feet in girth ; the wood has a strong odour like the musk 
rat ; it is used for making musical instruments, and for other uses. It is 
said that no insect will eat it. — Ham, 

322 Premna davescens. Bukdboii, fr. Gualpara. 

3 cubits in girth ; wood very inferior to the foregoing.-^Ham. 

Pregulsee. See Eiiretia. 

323 Pruims glaucifolia. Ranipeeplee, N. fr. Nipal. 

A large tree. 

324 Prunus adenopliylla. Aroo, P. fr. Nipal. 

A large tree.— Sp. 2‘5 inch. diam. ; fibre white and glossy ; rays brown, 
distinct ; tubes rather small; wood light and soft, but harder and reddish 
brown near the centre. 

325 Pruntis ferruginea, fr. Nipal. 

326 Psyebotria rotata, fr, Nipal. 

Sp. 3*5 inch, diain. ; axis very eccentric ; wood pale reddish brown, dull, 
fine-grained, moderately hard. 

327 Pterocarpus } Puddow, B. fr. Tavoy. 

A large tree ; wood used for furniture and musical instruments. 

328 Pterocarpus ? Thoun«kbeea, B. fr. the riyer Attran, in Martaban. 
Puddow. See Pterocarpus. 

Pullowa, See Garcinia. 

Puzzeen-zwa. See Ternstroemia. 

Pynatlie. See Artocarpus. 

329 PyTus indica, Eoa!b, ? Mehul, P. ; Passi, N. ; fr. Nipal. 

Sp. 2'5 inch. diam. wood bro^n, compact, moderately hard, very fine- 
grained ; tubes exceedingly small ; bark very thin, composed of 9 brown 
layers alternating with as many white ones ; the thickness of the whole 
scarcely | of an inch., 

330 Pyrus yestita. Goobor, N. fr. Nipal, 

Sp. 3*6 inch. diam. ; about 20 layers ; wood soft, compact, of a pale colour, 
nearly dull. 

331 Pyrus foliolosa, fr. NipaL , ' . 

A climber.— Sp. 2’5 inch, diam. ; wood pale brown, fine-grained, nearly 
dull, moderately hard. 

B B 2 
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332 Pyrus ursina, fr. Nipal. 

Querous spicata, fr. Nipal. 

thicteThtThe 

334 Quercus semecarpifolia. Ghese and Cusroo, N. fr. Nipal 

clet/ tHocf feef s"* ^ 5 

" ^ Shulshee and Phrarat, N. fr. Nipal 

^‘^“Sht-grained, and good, of a pate brow/ oolonr ; ray. 

336 Q^ercns. Bnnaroo, P. , Gomulsee. N. fr. Nipal. 

337 Quercus lanata, fr. Nipal. 

^^*7 l”8e tree.— Sp. bad* 

3o8 Quercus lamellata, fr. Nipal. 

aS "■ »P->- 

S- »>*!•. T., I,. 

340 "sed in boat-buildins, &c. 

§s^iS" toSr' 

343 Rhamnea, fr. Nipal. 

part co^se-grabned, ratherVid^' ****”' ’ “ototely compact; outer 

344 Rhamnea. Bungla, fr. Gualpara. 

345 Rh^mslfi^T ' oStVr? ciSa 

- Ghonas. P. ; Tuggoo, N. ; 

348 n^lMTtl^ZTVuL'I • 

Tuggoo (Teuggo means white N %"®f 

P. ffr. Nipal w Giiorons, 

rays in the outer1ayer/very'’dislincI- 

349 R^ndron campanulatum. ’ Cheril" 1 

A laige tree.— Sp. 3'1 incb dim, . oo t 
tinct : tubes hardly visible ' ’ ^'stinct ; rays indis- 

““ ■“"*■ N-^ Mdm*, P., 

toaWeln^^^ S™. i siepdnrilite, iritbcorai- 
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51 Rhiis?^; Dubdnbea? P - Guamusi/ N.,; fr/M 

Sp. ^ inch. diam. ; layers about 10 : fibre light cream-colour, with high 
lustre; rays distmct, reddish brown ; wood very light and soft; bark thin. 

>2 Kiiiis.,sttccedaiienm,' fr. Nipal. 

A large tree. 

i3 Rhus juglandifolium, Wall. Chose, N. ; Bhalaeo, P. ; fr. Nipal 
Verj' like the Japan varnish-tree.— Sp, 3-5 inch. diam. ; heart red-brown, 
the tubes being filed with a substance of this colour; wood soft, bears i 

considerable resemblance to the Rauri, with indistinct rays. 

A Rondeletia cana, T'fa//. fr.v Nipal. ' . 

5 Rondeletia coriacea, WaM. Kongeea, P/; Julsi, N. ; fr. Nipal. 

ood close-grained, and becomes of the colour of mahogany some time 
mer it has been cut ; layers very indistinct : used for rafters, tools, tkc. A 
red dye IS also prepared from it. 

6 Rosa macrophylla, Lindl. fr. Gossaip-Than, in the Himalaya. 

7 Rottlera. Teeta-kath, N. ; Labtesee, P. ; fr. Nipal. 

8 Rottlera (perhaps tinctoria), fr. Nipal. 

Wood pale brown, compact, hard, fine-grained : bark very thin. 

9 Rottlera tmctoria, fr. Nipal. 

Fruit used as a red dye. 

3 Rottlera arborea, fr. Nipal. 
m coarse, soft, worm-eaten : inner bark stringy. 

1 Rottlera } Keoun-lae, B. fr. Tavoy. 

A large tree ; wood used for rudders, &c. 

2 Rottlera. Memasho, B. fr. Tavoy. 

3 Rubus Gonriphul. R. ellipticus,’ Sw. Escallo, P. ; Eesi, N. ■ 

fr. Nipal. 

Common in hedges ; as thick as a stout arm ; fruit eatable, 
t babia parvifiora. Mhasoosee, P. and N. fr. Nipal. 

of a yellow colour; sometimes used for marking the fore - 

i Salix. Bhoelasi, P. and N. fr. Nipal. 

. c* V ^ ^"ches in diameter. 

> balix babyionica. Tissee and Bhosee, N. and P. fr, Nipal. 

Attains an enormous size, ^ 

^ Salix, fr. Nipal. 

Saljam. See Caiyptranthus. 

I Sandoricum. Tliittoo, B. fr. Tavoy. 

Wood used for furniture. 

Saora. See TroiDiiis. 

Sapbed-gonos. See Rhododendron. 

Sapbew. See Xanthoxylon. 

Sapindacea. Dophari, fr. Gualpara. 

A small tree ; used for coarse furniture. — Barn 
* Sapotea } Palaepean, B. fr, Tavoy. 

woorifedTntuSSf ^ -ly large tree ; 

Sanl or See Sborea. 

Scbinus Niara, Harn, Niyor, fr, Gualpara. 

5 cubits in girth ; a hard, close-grained rather brittle wood, with a resin- 
mis scent ; preferred by the natives to almost any other for furniture.— 
Schoepfia fragrans, fr. Nipal 
^ Sp. 2-5 inch. diam. ; a coarse, light, soft wood, 

Scytalia Longan, Bot. G, ' ’ , . , 
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574 Scytalia Litchi,, 'Bot, G. , 

575 Secaridaca renifomiis, fr. NipaL ' 

Sp. a soft white wood ; rays .of the ■ same colour ■ as the ' fibre. ; 

Seesaong. See Aralia. 

376 Semecarpus ABacardium. ' ■Marlang-imt, fr. ■ ' 

Wood soft, and Mi of acrid Juice ; Bot used. 

377 Sliorea rdbusta. Saul or Sal. 

ThiS' Is the staple timber of Hindostan for buildiiig* purposes : vast oirin- 
... titles of dammar, or resin, are extracted from it, as well as from Dipterorar-' 
, ...v pus aBdHopea,ali of which belong to one family, the Dipterocarpeffi. * " 
Sida. See Lagerstroemia. 

Signa. See Turidnia. 

Silapoma. See Myginda. 

Sinna. See Budltea, 

Sissoo. See Dalbergia. 

378 Smilas. Boduan, P. and N. fr. Nipal. 

Sonalu. See Cassia. 

379 Sonneratia ? Tbaumma, B. fr. Tavoy, 

A sinaii tree. 

380 Sonneratia apetala, Bot. G. ^ ^ ^ ^ 

Soosi-Singbaii, See Quercus. 

881 Jli®- Bm-amb, P. ; Liishpoo, Ael, or Ealmarisee, 

Used for posts and for fire-wood.-Sp. the wood has a handsome wain 
like Sycamore, bnt with scarce any lustre: rays very distinct of the^same 
yellowish grey colour as the fibre. ^ ^ ^ ® 

S82 Sphasrosacme fragrans, fr. NipaL 

QQO o ^ 2 ‘atber soft, dusky-coloured wood, without lustre, 

bpondias axillaris. Lupshe, N. fr. Nipal. 

Q “<?<^erately distmetYtubes^rather large! considerable lustre ; 

384 Spondias. Siilaephui, N. fr, Nipai. 

385 Spondias acuminata, Bot. G. 

A large tree. 

386 Spondias Amara. Aara, fr. Gualpara. 

^(57 of.— Ham. 

88/ bterculia ? Kaneenee, B. fr. Tavoy. 

Attains an enormous size. An oil is ptfripte/t ti , , . . 

which is used for torches. ^ood by inctsion, 

388 Sterculia. Tiiikadoo,’ fr. Tavoy. 

389 Sterculia an^stifolia, fr. Bot. G. 

390 Sterculia. Bahelli, fr. Gualpara 

391 Stercdia urens Odla or Hatchanda. fr. Gualpara 

some.~Mctm. ; a much used, but neither strong nor hand- 

.. Subuchunsee. See Rh us. 

. .. -Suslendii, . See Acer. 

393 Syndesmis Tayoyana, Wall. Kee-tbs R . ^.,1 i c n, 

A very large tree j used in fauUding, and foi Lh, 
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394 Symplocos. ^ : GooM, N. fr, Nipal. ■: 

A tail, slender tree ; wood not esteemed. Most of this genus produce a 
yeliovv” dye. 

395 Symplocos floribmida, fr, Nipal. 

,A large' tree ; wood^fine-gramed. , 

■396 Symplocos ?■ ■Kalikath,'.?.'; .PauBlali, N. ; fr. Nipal. 

A large tree.— Sp. wood white, compact, of a very fine-grain, and as soft 
as deal ; no tubes visible ; rays indistinct j bark as thin as paper. 

397 Symplocos. Balsima, fr. Nipal. , 

398 Symplocos ? fr. Nipal, 

A large tree. — Sp. 3 inch. diam. ; wood cream-brown, moderately hard. 

399 Symplocos pulcherrima, fr. Nipal. 

A small tree. 

400 Symplocos iucida, fr. Nipal. 

Sp. 3 inch. diam. ; rays indistinct; wood rather hard, very fine-grained, 
with little lustre. 

401 Symplocos } Kain-tiia-phogee, B. fr. Tavoy, 

13 to 17 feet long, 6 to 12 inch. diam. ; used for posts and oars ; affords 
good but small crooked timber. 

402 Symplocos. Kunneen-keunkee or Kunneen-keunla, B. fr. Tayoy, 

Used for beams, posts, &c. 

Taila-oon. See Carapa. 

Tantheya. See Hopea. 

403 Tantheya, B. fr. Tavoy. 

Tapahaw. See Laurina. 

404 Tanguet nee, fr. Tavoy. 

6 to 8 fathoms long, 15 to 20 inch. diam. Does not saw kindly. 

Tauntul. See Polygonum. 

405 Taxus virgata, Wall. Dheyii, P.; Lolsi, N. ; fr. Nipal. 

Growls to a large size : the green branches are used to adorn houses dur- 
ing certain festivals ; timber strong and good,— Sp. 6'5 inch. diam. Axis 
very eccentric, 5 | 1*5 ; all the layers cannot be counted. On the widest 
side of the axis are 27 layers in 0*85 inch, beginning from the axis ; near the 
outside are 18 layers in*0'9 inch. ; wood softer, of paler colour, and less 
lustre than English yew. 

Teak. See Tectona. 

406 Tectona grandis. Teak, fr, Martaban. 

Several specimens of various qualities, 

Teetakuth. See Rottlera. 

Teiidoo. See Diospyros. 

Teiigaun. See Hopea. 

Teotosa, See Rhododendron. 

407 Terminalia. Thuphanga, B. fr. Tavoy. 

408 Terminalia hialata, fr. Martaban. 

409 Terminalia Beilerica. Bauri, fr* Guaipara. 

6 feet in girth ; used for . canoes : the fruit and bark used by tanner»r-«« 

■-'^' 

410 Terminalia Catappa, fr. Bot. G. 

A noble and most ornamental tree : wood very good. 

411 Terminalia moluccana. Joynal, fr, Guaipara. 

3 cubits in girth ; used in boat-building, as the timber is both light and 
durable.— / 

412 Terminalia Hilka. Hilkha, fr. Gualparaj. 

6‘ feet in girth ; used for canoes and for'furiiiture. — Bium. 
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448 Yitis or Gissus,. fi%' Nipal; , . 

Sp.. 4*5 inck diam. ; wood, :spoiig}^ and very eoarse-graiaecl ; fibre my 
small ill proportion'' to the tubes, which are many and large ; rays veiy dis- 
, tinct, of a, reddish ■ brown 'Colour, ■'forming a handsome waved figure ; bark 
stringy.. 

449 ' Wrigditiagdgantea, fFffi/. fr. NipaL 

A larg-e cliinber. — Sp. 2’5 ■inch. dia,m. ; 10 layers,; wood whitish, witli con- 
siderable lustre ; rather soft. 

450 Wriglitia imtidYsenterica. Latlion, 'B, fr. Tavoy» 

A small tjee ; not used. 

451 "Wrigiitia tinctcria'. ,■ (Indigo tree.) 

.The leaves . yield indigo. .The 'wood is beaiiti'Miy w'liitey clORe-gralriecI, 
coming nearer tofvcry than any other known to , 

452 Xantliopliylkmiv .Saphew; B. ; Ciioo-iinma, T« ; fr. Martaban, 

Very large ; wood used for posts and rafters. 

453' Xanthoxylon alatnm. TimblitLS, P. arid.X'. fr. Nipal. '■ 

Wood soft and open-grained, like aspe'U ; 'hark very tubercular. , , ' ' 

454 Xytocarpns. Keaniian, B. fr. Tavoy. 

•Timber .from 10, 'to 20 feet long ; very durable; used for funiitiire 'and in 
liouse-building. 

Zoethee. See Ziziplms. 

Zimboon. See Dilieiiia. 

Zitha. See Gastanea. 

455 Zizipims incurva. Harobaer, P. ; KadabnsiyN.'; fr. Nipal. ' 

Wood in considerable estimation.—Sp. 3‘5 inch, diani. ; fibre brownish 
white, with little lustre ; rays in the outer layers distinct, but of the same 
colour as the fibre ; bark coarsely fibrous. 

456 Ziziplius. Zeethee, B. fr. Tavoy. 

Wood hard and durable. 


111. —Table for ascertaininff the Heights of Mountains from the Boiling 
Point of water. By James Prinsep, Sec., 'ssc. 

A correspondent has suggested to me that many readers of the 
JoiraNAi* aie anxious to possess a rea.dy means of measuring hei^'lits 
by the temperature of boiling water, as it freq-uently happens that they 
find themseh-es in situations where this simple method may he appli- 
cable when it is out of their power to resort to the more generally 
practised operation with a barometer. 

I have accordingly drawn out a table founded on the best procurable 
data of the present time : but it must not he concealed that sufficient 
accuracy has not been attained in experimental researches on steam of low 
temperatures to warrant implicit reliance upon the results; for although, 
since the important application of steam as a motive power, numerous 
experiments have been made to ascertain the elastic tension which it 
exerts at different temperatures both below and above the ordinary 
boiling point ; still, iefow 212®, the points fixed by experiment are 
at intervals of several degrees asunder, and there is no thorough 

accordance between those of different experimenters.' 
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Ferliaps it is necessary to explam, that the boiling point is that degree 
of heat at which the elastic force of aqueous vapour is Just capable of 
counterpoising the pressure of the atmosphere, or the weight of the co- 
lumn of mercury in a barometer . Tbe method then of discovering the 
law of progression' of the tensions has generally had for its basis the ex- 
posure to dieat of a portion of water in a closed vessel, such as a glass tube 
" or a small boiler, under the pressure of a column of mercury, measuring^' 
the height to which the latter is raised at dilFerent^ temperatures, 
Betancouet, Schmidt, Dalton, Watt, Ceeighton, Southern, 
Taylor, and more recently Urb, Arsbeeger, ■Perkins,, and Dulono 
(assisted by a commission of the French Academic), are some of the 
illustrious names which are connected with these researches experimen- 
tally ' ; while Robison , , Young, ' Ivo,ry, Laplace, Peony, Trbdgold, 
Coriolis, Laroche and others have attempted to construct mathema- 
tical formiilce, capable of embracing the range of their experiments from 
the freezing point up to 500^^ Farh.* It is quite unnecessary for me to 
enter into any lengthened history of this branch of physics, -which the 
reader will find ably discussed in Mohison's Mech, Phil., Biot, TredgoM 
on the Steam Engine, DanielVs Meteorology, and in the report of 
Dulong to the Academie on the expet'iments made hy order of the 
French Government to determi7ie the elastic force of aq^ueous vapour at 
high temperatures. [An. CJiini. xliii.] 

All the experiments agree in proving the elastic force, of steam to 
follow a geometrical ratio with arithmetical increments of heat. The 
index of the power representing the law of variation was assumed as 
5.13 by Southern, 6 by Creighton, 7 by Young, by Coriolis 5,355, 
and by Dulong 5. But the formula of Tredgold is acknowledged to agree 
more closely with experiments below 300® than any other : — his ex- 
ponent is also 6, with a different co-efficient ; if / = elastic force, and 
t temperature, then hy his formula 

/= ( y ; or i = 177/ 1 — 100 

\ 177 / 

in logarithms 

log./ = 6 (log, ( ^ 4- 100) — 2.247968) 

The experiments of the French Academicians Baron de Proiiy, Arago, Gerard 
and Dulong, in 1829, extend to the temperature of 435® Fahrenheit, or a pressure of 
24 atmospheres, which they measured by absolute pressure of a column of mercury 
sljstyfeet high in a glass tube attached to the tower of the Old Church of Sainte Ge- 
nevieve; — they were afraid of passing this limit, as the least explosion would have 
brought down the tottering fabric. Their glass tube was jointed and ingeniously 
supported: Mr. DanieD. Ims however since worked with glass tubes of 40 feet 
long, in his water barometer experiments. We deal uowra-days boldly with feet^ 
where inches were formerly thought su^cient ! ' '' ' ■ ‘ 


* . 
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'f=90 famorns^' 540 feet, a quantity of too mncli magnitude to be 
passed over. , 

■■■■'■ Having- thus explained' the .construction of the following Table, I 
will proceed to, .make a few -remarks on ..the mod,©' of using- the instru- 
ment ^:y^ich■,it;:ap|dies•■.^:;yy ■,...s,vsV-v,, 
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With this formula I had constructed a table from 214® to 180®, when 
I perceived that the calculated pressures gradually gained upon the ex- 
perimental ones within -the same- range, until at 180®, the difference was 
a full third of an inch.' This, will be seen in the diag,rani of Plate VIII, 
and in the following comparative table : 



Temperature 

Calculated Tension 
by TredgoM’s formula 
in. 

, Observed' 

' Tension 
in. 

Biifereiices 

- Observer 

-J'' 

212 

30.00 

,'30.00 

o” 

assumed 


210 

28.86 

28.88- 

+.02 ,' 

' "' .U're 

,4 ; ' ^ 

210 

28.86 

'28.82 

': '—.04',' ■ 

Robison 

A-’, 

202 

24.68 

'24.37 ' 

—.31 ' 

W ollaston 

it'll 

Is 

200.75 

24.07 

24,00 

—.07 ■ 

Dalton 

200 

23.71 

23.60 

—.11 

Ure„ , ' 

“r' 

|i- 1 

200 

23,71 ' 

.22.86 

— .85 

'Robison 

'' . 1. ’■« 

190 

19.35 

19.00 

,—.35', 

Ure 


189.5 

19.15 

18,80 

—.35 

Dalton 


182 

16.35 

16.01 


.Southern 


180 

15.67 

15.16 

— ^.51 

Ure' ' 


^ 180 

15.67 

; ' 14.73 ? 

—.94" 

Watt 


178.25 

15,10 

14.60 

—.50 

Dalton 


173 

13.46 

H-i 

00 

—.28 

Dalton 

Siill: ' 

172 

13.17 

12.72 

—.45 

Southern 


Robison*s numbers are much too low : the others, Dalton's, South- 
ern's, and Ure's, agree pretty well together, gradually separating from 
the curve of Tredgold's formula. On the supposition that the experi- 
mental results, when they evince so much regularity, are more trust- 
worthy than the calculus, (which is indeed empirically formed to suit 
them), I have made a deduction of [0.01 inch X number of degrees be- 
low 212], from the numbers inTREDGOLn's column, and then I find that 
the experimental and theoretical curves coincide very well throughout 
the range required for our purpose. 

The extreme difference at 180® will thus amount to 

hicbes. 

log. of..... 15,67 = 1.19511 

log- of ....15,31= 1.18611 
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’ 1:83 3 .] Mouniaim from the boilmg point of water* 

The Rev. F. J. H. Wollaston was;' the first to introduce the ther- 
mometer practically as a substitute for the barometer in measuring 
heights. His plan was merely to render the thermometer more deli- 
cate by increasing the bulb, and allowing the mercuiy to enter the 
capillary tube only when it approached the boiling point, so that a few 
degrees' occupied the- whole scale,, and by a sliding nonius each degree 
' could be divided into" 200\parts or;' more.' .But, it is evident that to 
CQUipete with the barometer in „ of indications, the scale must 

have a range of the same length as that of the barometer,— say 15 
inches, and the instrument would thus become fragile and unwieldy ; 
to obviate this inconvenience, he formed a reservoir above the capillary 
tube, containing a small supply of mercury, so that when the boiling 
temperature should be so reduced as to bring the reading point to the 
foot of his 6-inch scale, a portion ofmercury was to be added to bring it 
to the top of the scale, by an operation so delicate and difficult that I 
may safely say, and from experience too, that few travellers would re- 
sort to it in the field, and fewer still succeed if they attempted it. In 1817, 
he exhibited his thermometer to the Royal Society^ and in 1820, he ap- 
plied it to the measurement of Snowdon. On the latter occasion, he drew 
up a table of the value of the degrees between 214® and 202® in feet, 
founded on Doctor Urb’s empirical formula of tensions ; but, as this 
range only extends to an altitude of 5405 feet, it is evidently quite in- 
sufficient for the traveller in India, who may ascend to 18,000 feet and 
still see Snowdons towering above his head. 

The error into which Wollaston fell was an attempt at too great 
sensibility. His instrument is beautiful in a laboratory, where it will 
serve to shew minute variations in the index error, as it may be called, 
of a barometer in the coarse of years, as I have frequently proved. But 
for rough work out of doors, accuracy must in some measure be sacri- 
ficed to strength and portability, the points in which alone the thermo- 
meter can boast supeziority over the barometer. Captain Herbert 
w^as so well aware of this, that he had provided himself from England 
-with ordinary thermometers divided, from 180® upwards, to the tenths of 
degrees : half a division thus represented about 25 feet, which in 
most cases was ample, especially when the zero of elevation, or level of 
the sea, was 1000 miles distant. 

All who possess thermometers, therefore, divided to tenths of inches, 
may convert them into measurers of height, by attending only to a few 
trifiing precautions in their use. 

. : 1. The prime boiling point 212“ should be accurately verified by com* 

' parison with a good barometer, for - the divisions of the instruiaent- 
makera are by no means to be trusted within 'the requisite limits. Unw# 
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Table II, Multipliers to correct the apprommated' MeigM/for 
Temperature of the Air, : 


Temp, of Air.. 

Multiplier. 

Temp, of Air. 

Multiplier. 

Temp. , of Air. 

'Multiplier. , 

a 


6 


'.o' 


32 ' ■ 

1,000 

52 

1,042 

72 . 

, 1,083 ' 

33 

1,002 

53 

1,044 

■ 73 

i,085 

■ 34 . . 

1,604 

■■54 

1,046 

74 

„1,0S7 

35 

1,006 

55 

■ 1,048 

■" 75 , ■ 

1,089 

36 

1,008 

56 

1,050 

76 ^ ■ 

1,091 

3.7 . . 

1,010 

57 

. 1,052. 

■ 77 , 

1,094 

38 

1,012 

58 

1,054' 

78, 

1,096 

39 

1,015 

59 

■ 1,056 ■ 

" 79 ' ■ 

1,098 

40 

1,017 

60 

1,058 

, 80 

1,100 

41 

1,019 

61 

1,060 

81, ■■ 

1,102 

42 

1,021 

62 

1,062 

82 

1,104 

: . ' ■ 

1,023 

63 

1,064 

■ 83 , 

1,106 

44 

1,025 ■ .. i 

64 

1,066 

■84 

1,108 


1,027 

65 

1,069 

' 85 ■ 

laio 

46 

1,029 

66 

1,071 . 

86 

... . 1,112 

■ 47 

i,o:ii 

67 

1,073 

' 87 

1,114 

48 

1,033 

68 

. .1,075 ■ . 

88 

1,116 

49 

1,035 

69 

■ 1,0.77 

99 

1,118 

5.0 ';■■■■■■ 

1,037 

70 

1,079 

90 ! 

1,121- 

51 

1,039 

71 

1,081 

91 

1,123 


j Enter with the mean temperature of the stratum of air traversed ; and multiply 
[the approximate height by the number opposite, for the true altitude. 


The table of Tensions (tab. J.) is still avowedly imperfect. We see that 
the force of vapour for 210^, as found by observation, differs several hun- 
dredths of an inch from the formula of either Dalton, Ure, or Tred- 
GOLB, although only two degrees distant from the fixed point 212®. Nor 
can it surprise us to find it so, because its experimental determination, by 
heating vapour inclosed within the thick glass of a barometer tube, is ne- 
cessarily subject to much more uncertainty than the obvious measurement 
of the boiling point, under a given pressure of the air. On the moun- 
tains of India, at Simla, Sdbathu, Chirra Punji, and even Spiti, where- 
ver in short there may be observers in possession of good barometers, 
the power exists of rendering an essential service to physics by fixing 
so many points on the scale of tensions, in the latter more unexception- 
able manner. For instance, an observer at Chirra, by carefully noting 
the heat of his boiling tea-kettle every morning, and inserting it in his 
register, together with the accurate height of the barometer, would de- 
termine that part of the thermometric scale corresponding to 25 and 
26 inches of pressure. So with observations at Sdgur, for 28 inches ; 
at the ;Nilgherries for 21 inches ; and in the Himdlaya for even' 15 
inches and I hope that this notice may have the efieot of inducing'' this 
new 6id interesting species of synthetical research, as a check upon the 
scales framed on an opposite system in the laboratory. 
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, ^Translation of a Tihetmi Passport, dated ji. D, 168S. i?y M, 
Alex. Csoma de Koros. 

[Read '24tli April, - ISSS.j : 

111 Hyde’s, Historia Religionis Veterum Persarum (2iid .edition, page 
552-3), tliere is an eiigTaving of a passport granted by the governor 
(or grand Lama) of Lassa, to an Armenian, of whicli, at the time of its 
publication, no European was able to decypher the characters. The 
learned author’s account of it is in the following words : 

Secundo damns ScHptnram Tatarorum r/e (al. BoutmifJ citra Imaum 

siipx’a Indiam. Hujiis lectio est a dextrdf : et hocce ejusdem elegantissimam spe- 
cimen est, id quod vulg5 sonat, un passport, sen sdlvicorhdiieMs Hteraj, A principe 
iirbis et provincise de Boidan datae, niiperis aunis, Chogja Omnni (i. e. Domino 
Joanni) mercatori ibidem negotiant! : et dictus prlnceps nomen suum (ut 

vides) sigilli loco et forma majascuiis et iiwplicatis characteribus infra apposuit, 
Taiis sigilli impressio urahibrn dicitiir taukidi Persis et Tnrcis togrd, 

unde, apiid eos, taiis majusculonim cliaracterum scriptor, aut tails sigilli factor, vel 
appositor sen principis subsignator, vocatiir Tograi, Hanc chartam nobisciim coriv 
municavit singnlaris amicus D. Job. Evans S. T. D. nuperis aunis ex India redux.” 

The character of this curious manuscript proves to be the small 
running-hand of the Tibetans, written and engraved with hardly a sin- 
gle error. The following is a version of it in Eornan characters, 
which may he interesting to those who possess Hyde’s very learned 
volume. 

Chhos-/^khor dPal-gyi Lba-sa nas. — rGya-gar Apbags-yui bar-gyi Sa-iam-du 
Miod-pabi Ser, A'kya, drag, zhan, Lhahi mi-rje rdsong Mod ^nyer Ias-/<dsm, Sog, 
Bod, Hor, /iBrog, ir-^cbbihi //grul ^grims, lam /^pbrangs Z^srung ^kag, rgan mi 
dmangs bya-va zbi drag-gis sne sidbs ^’cbas witbah -dag-la springs -pa.—Lha-sa 
p’hun-ts’bogs ^cbang-lo-cban-gyi //.gron-po ?9«Go-dlcarJ It’hang-na-cban mi ^zbi 
zbon khal ^cbu-driig ^?chas nye-khobi ts’bong gyur grubs-nas rang yul-du log 
too-var 5 -tabur-gyi ( ? Lhabur-gyi) ^wts’hon gang spyiiii par rog nyan-du gang 
/igro-las sn^ gor ;^.p’hrog Reborn sogs gxiod ^^jgol-du log-par %ro-va nyau ma byed- 
par pbar phylr-dii, 5de-var /igTims-cblmg.— Zhes sa-Z^brug zla ts’bes-ia lugs ^nyis 
kyi mduii-sa Chhos-Akbor cbhen-po dPal-gyi Lha-sahias bris. 

^ Boutan, though applied by Europeans and Mohammudans to Tibet generally, is 
properly tbe name of one of the southern provinces, called in Tibetan Llopato : 
Lhassa is tbe capital of Tibet Proper or U-tsang. [See Journ. As. Soc. i. 12J.] 

fTiiis is of course a mistake: tbe Tibetan reads like tlie Sanskrit from tbe left 

baud. 

X Tbe name mGo-dkar (propexdy white-headed, but rendered by me, above, by 
Mohammedans) formerly was applied in Tibet both to the Mubammedans of India 
and to tbe Europeans. But of late tbe Tibetans have commenced calling the Euro- 
peans by tbe name of Pliiiing-pa, and an European of British India by that of 
rOye-Phiiing (-pa) or Indo-European. 
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20S Translation of a Tibetan Passport. [Apeii^ 

Bocl-palii zla ildres med-cliing lo-tliog mi-klial-gyi ilkkri sgriib cl4s /^gre bysiBg 
pbyia M4-var ^grims ■ . 


A square 
seal. 


■■ ■ Translation. ■ 

From tlie noble '(city) Lhassa, the circiimaiabulating race of 
religion. — ^To those that are oa the road as far as Arpa Desa or India, 
to clerical, laical, noble, ignoble lords (or masters) of meii ; to resi- 
dents in forts, stewards, managers of affairs, to Mongols, Tibetans, 
Tttiks, and to dwellers in tents in the desert;,,' to ex-chis (or .el-chis, 
envoi's, or public messengers, vakils or ambassadors, &c.) going to 
and fro'; 'tO' keepers - and preclnders of bye-wrays (or .short-C'iits) ; , to,, the 
old (or head) men, collectively, charged to perform soin,e',biisiiiess of- 
small or great importance ; to all these is ordered, (or is 'inade known). 
These four foreign (or travelling) persons , residing -at Lliassa, /chang. , 
lo*chan, Mohammedans of Itliang-na, after having exchanged their 
merchandize, going back to their own country, having with them six- 
teen loads on beasts ; having nothing for their defence except some 
Lahori- weapons, — do not hinder, rob, plunder, et cetera, them; but let 
them go to and fro in peace. 

Thus has been written from the noble Lhassa, the great religious 
race, from the senate-house of both ecclesiastical and civil affairs, in 
Sa-Abrug"^ (in the year of T. ch. 1688 ). On the day of the 
month. (These dates are wanting). 

JV'oife. — There is no Tibetan joined with them. They have about a 
man's load of victuals wrapped up in a bundle ; with that there has been 
made an increase (of packages), but let them go in peace/' 


A square 
seal. 


* Sa-7ibrug (earth* s dragon) is the title of tbe second year of the Tibetan cycle of 
sixty years : it corresponds with Vibhava of the Indian and ¥u JDHn of the Chinese 
cycle. The Tibetan reckoning commences from February, 1026 ; as therefore 
Hyde's first edition was printed in 1701, and he uses the expression nvpens amiis 
ess India reduss)* the MSS. has been refeived to the twelfth cycle, then current 
which fixes its date to the year 1688, 

Colonel Warren in the'. JCh/a Ban'katUa {Chxon. tab. xxi) has given a full de- 
scription Of the Indian system';-— -a catalogue of the Tibetan cycle, which is two- 
fold, one following the Sanskrit, the other following the Chinese system, wIE be 
published in the Tibetan Dictionary now preparing for the press. 
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Asiatic Bockty, 


— ■Proceedings of the Asiatic Society. 

Wednesdai/ Miming, 2ith Aprily IS33, 

" Tlie Honorable Sir Edward' Ryaiij President, m the Cliair, 

The minutes of the., last meeting were read, 

■Mr. B, H. Hodgson^' Resident at the Nipalese Courts the Rev. Josiah 
Bateman, and Mr. B. Macfarlaii, were elected Members. 

Read a letter from the Secretary to the Right Hon^hle Sir R. W. Horton, 
Governor of Ceylon, expressing acknowledgnientsfor hisExcellency's election 
as an Honorary Member, and presenting, a copy of the .Ceylon Almanac for 
1833, containing much unpublished information on the history of Ceylon. 

Read a letter from the President of the Central Committee of the Oeo- 
graphical Society of Paris, acknowledging receipt of the 6, 7, 8, 19, 13, 14, 
15, and 16 volumes of the Researches. 

Read a letter from J. Forshall, Esq. Secretary to the British Museum, 
acknowledging the receipt of the Journal As. Soc, 1839. 

Read a letter from Col. W m. Casement, Secretary to Oovernment, Mili- 
tary Department, forwarding on the part of the Madras Government : 

Results of the Astronomical Observations made at the Madras Observatory, 
vol. 1st, 1831, by T. G, Taylor, Esq, H. C. Astronomer,’* 

The following books w^ere presented by the Venerable Archdeacon Corrie, 
on the part of the Rev. Joseph Wolff. 

1. Armenian Calendar, printed at Constantinople in the Armenian Era 1151 or 
A. D. 1702. 

Mr, J. Avdali pointed out the following historical memorandum written on the 
cover of this work in Armenlao, probably at Cabul, 

** In the year 1824, on the 23rd July, Habib UliahKhan was conquered by Dost 

Mohammed Khan.” 

2. Devotional Meditations, written by St. Gregory Narekenses, in the beginning 
of the lith century, and published at Constantinople in 1185, Armenian Era, or 
A. D, 1736. 

3. Tawarikh Khan Jahdni o Makhzani Afghdn^ 1st vol, 

4. Taiikh Akberi. 

5. Shojrawaiosat Afghdni o Fans. 

6. Qoran Sherlf. 

The following books were presented by Monsieur Mureiatour, their author. 

1. Premier fruit des trois jours de Gloire, Paris 1831. 

2. Le Siege D’Eden Allegoric Orientale, Paris 1827. 

3. Triornphe de E'Amour sur le Fanatisme et le Materialisme, Paris 1828. 

The following book was presented by the author. 

Rasselas, translated into Bengalee, by Maha Raja Kalikishen Bahadur. 

Air. Csoma de Karos presented a Catalogue of the Tibetan Books in the 
Society's Library, with a recommendation that the numerous duplicates and 
extra copies of several of them should be presented to learned Societies in 
Europe^, 

^ As soon as we arc in possession of Tibetan type, we shall give insertion to this valuable catalogue- 
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Jsmtic Society, 

Antiquities. 

■ E,ead a letter from W. Storm, Esq. presenting: for deposit, in tlie cabinet, 
the three coins exhibited : to,.:the' Society ' on the 5th, September, 1 832. 

These coins were fomid in- estate.'; No.' 100 ■:(No. , 74' of. Captain Prinsep’s Soon-; 
diirlmn Map),, west, of the ruins of Bisl'ieiip;ur, on the Ishaniati or Jabnna river, near 
an old temple called 

The- Secretaiy noticed, a simple method' employed 'by the natives in takiii,g off fac- 
similes of coins onpaper;: they .'daub a little printer’s or paklm ink on, the projecting 
parts of the coin, and then transfer it by pressure on to the:^ fleshy part of the tliUBil> 
— thence a faithful representatio.n. is impressed upon the paper, previously wetted, 
which has the advantage of not being reversed. 

Four silver coins found at Agi'a, 1 of, Akber,,'2, of .Jehangirf'and i of , 
Alamgir II — presented by Capt J. T. Boilecm^ Engineers, 

Literary. 

Translation of a Tibetan Passport, engraved in ^ Religw Fersamm, 
’Ey M. A. Csoma de Koros,' 

[This will be found in the present number, p. 201.] 

Selections from Mr, Csoma’s translations from the SStan-Agyur were also 
read — among them, the letter of -RATNiLVALi, a young Princess of Ceylon, 
::,,to Shakya, and the' reply of the sage. .. This letter, is generally known ,in 
Tibet, and is introduced in every collection of epistolary forms. 

[The want of Tibetan type obliges us to defer the insertion of this curious mor- 
^eau, which however is hut a literal translation from the Sanskrit.] 

Physical. 

A gigantic specimen of Fossil Ammonite, from the Carboniferous Lime- 
stone of S’lvansea, waspi’esented by Lieut. J. A. Crommelin, Engineers. 

Read a letter from Lieut. J. T. Smith, MasuHpatam, forw^ardxng the Geo- 
logical specimens of the late Dr. Voysey, alluded to at the last meetings 
also the following mentioned in Dr. Malcolmson's letter. 

1. Fragment of the Meteorolite, which fell in the Cadapah district 2nd 
January, 183 T'^ 

2. Fossil Shell and Bone, noticed at the meeting of the 20th February. 

3. Limestone from Warapilly, which seems well adapted for Lithogra- 
phic purposes. 

4. Fragment of Bone, from a Cave in the neighbourhood of Hyderabad, 
explored by Dr. Malcolmson, who gives the following description of it. 

Some interesting facts occim*ed to me the other morning in a ride to a lars:e 
mass of granite rock near this, which is rent into fissures of great depth, forming 
dens inhabited hy hyaenas and cMias^ extending through the bottom of the little 
hill to unknown depths. Having entered one of the rents, I was stmck with the 
masses of fallen rock on each side being covered with stalagmite formed from the 
water running down from the sides of the rent 40 feet above, and still more by observ- 
ing that the sides of the narrow passage bore a One polish, which my companion im- 
mediately exclaimed, must be caused by the animals passing out of a cave at the end 
of the fissure he had been examining. I had the same thing in view, and was at 
the time observing how far it could be caused by the water. In tracing the same 
appearance in other places, it was' only observed where the animals would necessa- 
^ Vide.cAsANlJsros, iii» S89s. 


IS3'3.j 


MBiatic Society, 


205 


rily pass, and , wlien the stones projected by a sharp point into the path, the ang-les 
only were polished. The den was low, and numerous bones lay scattered in the 
outer parts into which I crawled: the foot marks of the animals were dis- 
tinct and fresh. Most of the hones were much broken, and the dung of the 
liyBenas near the place were full of large pieces of ribs, unbroken tarsal bones, &c. 

During the search, I was astonished at the vast numbers of rats’ heads and 
hones found In the place in little heaps, evidently out of reach of the hysenas, 
and often on the top of insulated blocks ; these were below the fissuresopen at 
the top, and the dung of hawks readily suggested that they were dropped by 
these birds, which was confirmed by a large feather of one found with the hones. 

Some of the bones were surrounded with the fur of the animal, and had been only 
recently voided ; and what was remarkable, the upper and lower jaw were not sepa- 
rated, but the flesh beautifully cleaned away by the digestive process ; the other bones 
were entire, although disunited. In the larger skulls, the hack part had been 
broken, and in one only, crushed. In a few minutes, I removed a plate full of 
skulls and other bones, amongst which are three species of mus, squirrel, sorex, bats, 
and birds. Had the rock been of lime and stone, fossil animal remains would have 
been found. The curious confirmation of Biickland’s supposition regarding the 
polished blocks in the cares appears to me very interesting, as his views stood 
much in need of illustration from the habits of IMng species.*’ j 

Specimens of Fossil Shells from Jabulpiir— jome/tW hy Dr. SpUshimj. 

‘‘ The locality of the fossil shells, which I have at length the pleasure to send to 
^ ■ the Society, lies about 18 or 20 miles east of Jabalpur. The first three miles cross a 

sandy plain, which abruptly terminates at a small rivulet ; when the soil changes 
to the black alluvial one of tlie valley. At six miles cross the Go ur river, a rough 
ghat of trap : the road winds on between trap hills varying from 50 to 300 feet 
high. I encamped at Suleya on the same river (here 200 feet broad) : the bed in- 
tersected with veins of heliotrope, quartz, massive and crystallized. The road then 
led through an undulating country, wdth irregular masses of trap, and for less than 
a mile beyond, masses of the accompanying shell breecia, from, a single shell to large 
Mocks of two feet, extend, mixed with the trap, over a space about 300 feet square. 

The spot had been under tillee cultivation. There was no or ravine near, 
whence I could judge of the nature of the substrata, but at no great distance I could 
see the trap appearing precisely as in the bed of the river. I asked the lime-burner 
how he came to discover them ^ His account was, that he is in the habit of taking 
small quantities of lime to the neighbouring villages for sale, and in his travels has 
an eye to the geological features of the countiy as far as limestone is concerned : — 
passing this field some nine or ten months ago he was struck with the very cliffer- 
r ent appearance and color of the stones, — and hence the discovery of these fossil 

shells/' 

/ ' The matrix of these shells appears to he indurated day, and the forms of the 

shells are in most cases replaced with silicious matter j they resemble, as Dr. Spils- 
bury suggests, the baccinum and other shells in the Gawelgir range of hills de- 
j scribed by Voysey, (GueaKinos, vol. i. p. 356*'.) 

Some specimens of Minerals from Manipur,^ Kachar^ Kabu, and Assam^ 

’ including fossil ^vood from tlie Ningti viver-^-^presmted by Cuptain R, B, 

FemheHon. 


We bope ere long to present mu* readers with drawings of these shells,— En, 




Miscellmeom, 


, — Miscellaneom*' 

MeTEOROLO'GY. 

Meteorological Meguter hept at Bijnore, {Koi 
. . ■ ■■ Mavefis/mw^ Esq, 

i At If) A. 3L At 4 p, 31 . 


Keiiiarli 


Ditto, very cloudy at sunset. 

Rain in the moniingand more or less all dar. 
Fair ail day. 

Hain in the morning; fair after 11 o'clock, 
W ind and rain at noon. 

High wind at 10 ; cloudy; ail day rain, 
Cloudy ; ail day rain. 

Cloudy; all da v rain. 

Ditto, 

Ram ; in morning clear. 

Fair all day. 

Slight rain at 10; clear afterwards;. 

Clear at 10 ; rain morning. 

Heavy rain at I p. m. 

Clear all day till 4 p. slight rain. 

Cloudy. 

Thunder storm and very heavy rain in the 
raorning; clear after 10 a. m. 

Fair all day, with clouds. 

Fair all day, ditto. 

Ditto. 

Ditto. 

Light rain in tlie morning: fair ail dav. 

Fair all day, with clouds. 

Ditto. 

Ditto. 

Ditto. 

Very cloudy in afternoon. 

Fair, with clouds and distant clouds. 

Fair, with clouds. 

Heavy rain at night, and in inoraing. 

Fair, with clouds. 

Ditto. 

Ditto ; w^est wind. 

Ditto. 

Rain at night and afternoon. 

Rain in morning ; foir afternoon. 

Fair. 

Strong westerly wind ; fair. 

Ditto. 

Ditto. 

Ditto. 

Wind and rain in the afternoon. 

Fair. 

Ditto. 

Ditto. • 

^ Ditto. ' '-,1 

Ditto. , - ! . ", 

Ditto. 

Ditto, . 

Ditto, 


MiscellaneouB, 


Meteofolorjical Register kept' at Bijnore, {Norftiern 3 foradalad,) hy B. /. Raven- 

skaw. Esq. (co7itinued.) 


Remarts. 



At 10 

A. M. 

At 4 

P. 'M. 


Bar. 

Ther. 

' Bar. 

Ther. 

Septl4 

29,00' 

'"83'':" 

.28,95"" 

■■■■ 87 ■ 

. ,15^ 

29,03 

' 83 

28,97' 

87 

■ , ■ 16 

29,1)4 

80 , 

28,96 

87 

17 

28,96 

su 

28,88 

87 

18 

28,96 

84 

28,90 

86 

19 

29,07 

84 

29,03 

86 

SO 

29,13 

83 

29,05 

87 

2S 

29,03 

79 

V . 

* • 

23 

29.10 

82 

29,00 

84 

24 

29,10 

79| 

29,00 

82 

25' 

29,10 

80 

29,00 

82 

26 

29,10 

79 

29,04 

82 

27 

29,12 

79 

29,06 

■ 82-1 

28 

29,16 

81 

29,10 

83 

29 

29,23 

804 

2945 

83 

' 30 

29,18 

81 

« « 

. . 

Oct 1 

29,16 

82 

29,10 

sn 

2 

29,15 

79 

29,9 

82 

3 

2946 

81 

29,9 

84 

4 

29,21) 

80 

29,9 

83 

5 

29,21 

79 

29,10 

84 

6 

29.20 

81 

29,6 

83 


2940 

82 

28,98 

84 

8 

29,00 

79 

28,97 

85 

9 

29.05 

80 

28,99 

85 

10 

2940 

78 

29,03 

84 

11 

2940 

76 

29,03 

82 

12 

2945 

77 

, , 

, , 

13 

29,23 

77 

29,17 

81 

14 

29>23 

71 

29,19 

80 

15 

29,25 

76 

29.20 

m 

16 

29,30 

75 

29,20 

80 

17 

29,34 : 

734 

29,23 

:78- 

18 

29,30 

74 ' 

29,20 

i:'7S;v 

19 

■■29,27 :■ 

72 

* » . 

. . 

20 

: ■■•29, 25:^: 

72 


. *' 

21 

29,26 

73 

29,19 

71 

22 

i 29,24 : 

7ii 

29,18 

78 

23 

| . 29,19 ■ 

73 


'.'■, ; 

•■24 

2946' ; 

72 


.. .* . 

25 : 

'■ 

« • 

29,12 1 


26;:.- 

39,24 

72 

29,20 

: 7i| 

wr 

. . 

■' . . 

29,23' .| 

7l| 

28 

29,31 

741 

.; 29,24 

75 

29 

29,36 

75 

. « 

. . 

30 

29,35 

'74 



81 ' 

29,24 

73 

. . 

. . 

Hot. 1 

29,24 

74 

29*15 

» . 

2 

29,23 

74 

77 

3 

29,22 

75 

2945 

77^ 

4 

29,24 

73 

29,16 

75 

5 

. . 

. » 

29,22 

75} 

6 

39,34 

71 

29,30 

74 

' 10' 


• « 

29,20 

75 

12 

S9’37 

70 

. . 


26 

39,33 

68 

. . 


27, 

39,30 

68 

. • 


29 

29,32 

69 

. . 


30 

29,33 

70 

• 


'X B.] 

5’ever and ague | 

ne\alent 

tVOBl tl 


Stxong west wind in the laOTningv 
Bitto west wind ; fair. 

Ditto ; ditto; cloud of locusts. 
Ditto. 

Fair. 

Ditto. 

Ditto. 

Ditto. 


Rain about 1 p. M. ; cloudy evening 
Fair. : 

Ditto. 

Ditto. 

Ditto. 

Cloudy with rain. 

Clouds. 

Fair. 

Ditto. 

Ditto. 

Ditto- 

Ditto. 

Ditto ; high wind, w. 

Ditto; ditto. 

Ditto; ditto. 

Bitto. 

High easterly wind. 

Fair ; no wind. 

Ditto. 

Ditto. 

Ditto; W. breeze. 


i W 

* S4|| 

M 


Clouds in the evening. 

High easterly wind ; clouds. 
Ditto. 

Ditto. 

Ditto. 


Rain in the evening. 


Cloudy ; wind easterly; light rain, 
fieginnlng of Sej»tember to end of October. 


<£»Q0N'!» C*5 ^5 


MisceUmeotis . 


-Meieonlogkal Register kept at Mozufferp-kr, Tirhoot, by T. Dashaood.Esq 


Barometer, i ^ 1 her. out 

«oors. oi doors. 


9gA.iii|4|i>M Mx. |Min.r 


lec . 

- 



■— r - 

hr - 

1 . 

29,76 


69 


178 , 

5 60 

2 

,71 i 

19,67 

69 

73 

79 

57 

3 

74 

,67 

67 

71 

78 

60 

4 

5 

. 80 * 

.78 

.68 

.70 

68 

67 

71 

70 

75 

73,f 

59 
) 57 

6 


,73 


68 

73 

57 

7 

,78 

,69 

66 

68 

74 

58 

8 

,72 

,67 

66 

68 

74 

59 

9 

,77 

,70 

66 

69 

75 

61 

10 

11 

,77 

,00 

66 

67 

7i,S 

61 - 

, 77 ' 

,70 

66 

66 

( 67,5 

56 

J2 

,75 

, 6i ) 

70 

64 

65 

67,6 

53 

13 

,72 

62 '' 

62 

66 

47 

53 

14 

75 

,66 

61 

63 

67 

15 

71 

,65 

61 

64 

70 

53 

16 

76 

,66 

60 

66 

72,5 

55 

17 

,80 

,70 

63 

65 

73,5 

55 

18 

,78 

,67 

62 

65 

70 

52 

19 

,68 

,64 

61 

63 

68 

50 

20 

76 

,66 

60 

63 

68 

47 

21 

73 

,65 

59 

62 

67 

49 

22 

70 

,61 

60 

63 

68 

52 

23 

,61 

,59 

60 

63 

70 

49 

24 

,66 

,60 

60 

63 

71 

53 

25 

,67 

,66 

60 

f 64 

73 

49 

26 

,70 

,66 

59 

62 

66 

45 

27 

76 

,68 

57 

61 

66 

48 

28 

79 

70 

58 

61 

67 

47 

29 

30 

77 

,69 

58 

61 

67,5 

45,5 

79j 

72 

57 

60 

65 

42 

31 

.87 

78 

54 

59 , .1 

62 

41 


> 2y,86‘55 

J 55 

^74 55 
i 56 

i .80 56 
. 88 ; 57 

. 71*60 
.71 60 
•• 59,5 
.09 61 
.00 61 
.00 61 
.00 1 62 
Meo 
.00 1 60 
• i|60 
0 ' 59 '.' 
. 74 ! 60 
I .77159 i 
.80 58 
78 58 
.77 58 
.80 59 
.80 57 
.80 60 
.77 60 
.78 60 
80 '.] 6 |-'" 

70 62 
.07*64 


57 62,5 43 

58 64 45 

58 66,5 50 

60 66,5 48 

00 71 49 

02 72 53 

03 72 53 

01 70 49 

61,5 69 52 

• . 70 54 

05 71 54 

65 73 53 

05 73 55 

05 73 51 

02 68 51 

63 72 54 

62 67 49 

63 70 50 

62 68 48 

61 68 47 

6 | 67 47 

61 68 48 
01 69 48 

61 69,5 48 

62 70 53 

03 71 53 

63 71 54 

04 71,5 51,5 

64 73 55 

06 74,5 56 

67,5 76 58 


Clear, bnt foggy morniog. 

. Clear, ditto. 

Clear; thick fogs. 

Clear, but drizzling rair. in the moraine, 
. Clear all dav. 

Clear. 

Clear, with light cloods in tlie afternoon 
«r T floating clouds. 

X’ floating clouds ail day. 

Cloudy all day. 

Rainy morning, tog ; but clear evening. 

1 hick fog ; clear evening, with high wind 
C«ear, with morning fog. 

Fog, and clear day. 

Fog, but fine davf 
Clear. 

Clear. 

Clear. 

Clear. 

Clear. 

Clear. 

Clear, but morning fog. 

Clear. 

Clear. 

Clear. 

Clear. 

Clear. 

Clear. 

Clear. 

Clear., 

Clear. 

Clear; fine frosty. 

Clear ; frosty. 

Clear ; light clouds. 

Rainy morning, and cloudy afternoon. 
Fme, with light clouds. 

Fog, and clear day. 

Fog, and clear day, and w'est w ind. 
Clear. 

Clear, 

Clear. 

Clear. 

Clear. 

Fine, with light clouds. 

Clear, and stmrig west wind. 

Rain, and clondy. 

Clear, and strong wind. 

Light clouds all day. 

Clear. ^ 

Clear, 

Clear. 

Clear. 

Clear. 

Clear, 

Clear, and east wind in afternoon. 

Slight fog and light cloudy afternoon. 
Clear, with flying clouds. 

Clear. 

Clear, and N. wind in afternoon., 
boggy morning, and wind in afternoon, 
b pg and hasiy ail day,andwiad aftenioon. 
Clear. 


Bate. 


Misceikmeous. 
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Tkhootih^ T. Dashwood,Esq. 1833. 


Meteorologwrd Begister 


Weather. 


Rainy laorning, but clear day. 
Clear. , . . 

Cloiidy all day and ram in the 
Cloudy, a rainy inonring,iair_8 
Thick fog’, and clear and W . 
Thick fog, and clear day. [j 
Clear. . i 

Clear, and strong wi rid. 
Clear,and afternoon cloudy & < 
Clear. , v 

HaKy and cloudy all day. 
Clear with strong wind. 

Clear with violent W. %vind. 


Strong wind and clear day, 

Clear morning and cloudy 
Clear morning and cloudv a 
Clear. [wind inchi 

Clear. 

Clear. 

Clear. 

Clear, and strong wind. 
Clear, and strong wind. 
Clear. 
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-I^'D1AN Arts and MANBrACicRES. 

Glazed Pottery. ' 

the Transactions of the Society of .Ms, y i ^ 

on the orijfin of the art of glazing earthen-trare, 
higher a period of antiquity than the thirteenth 
1 in early ages to the EgjTtians is proved 
tielled or glazed in viirioius colors, 

; not have been noticed hy tlie au • 

imamenting tombs and mosques by 

ist of our readers have had oppor- 

and it would be worth while, in illustration 
dargAhs of 


In an essay, published in 
occur the following speculations 
wliich he traces to China, and allows no 
century. That the art however was hn 
bv the’ frequent discovery of porcelain t 

a’nd it seems curious that this circumstance sin 
thor. Glazed tiles were certainly much used 

the Mohammedan conquerors of India, a-s 
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yittQom : glazes, wlietlier employed -simply for closing tlie .pores of baked clay,' 
and tli.iis rendering, it imperm.eable- to .'water, or with tlie further, intention of con- 
cealing the, coarseness' and bad coloiir ''of the body: by a covering of enamel, appear 
to have originated in 'China 'for.the' earliest European travellers; in that country 
make .me'iition of temples covered- and' eBcrusted' by. varnished tiles of , vario'iis 
colours.. 

The invasion and conquest of China by Zenghts Khan, in 1312,. was probably 
the event that made known -to the rest of Asia and to Europe the art of glazing 
earth. en-vrare. ■ The empire of Zenghis extended from China across the Steppes or 
pastoral regions of .Asia to the "Caucasus, between the Black Sea and the Caspian, 
and his son Octai 'pushed through Russia .into Poland and the co.iifines, of Ger- 
:m,any. . They likewise, in their victorious progress, held hostile or;frieiidiy inter-' 
course with many of the Mohammedan sovereigns who possessed " 'the' co.iifitrit=:s. , to 
the south raid west of them ; and the whole Mohammedan world, though broken 
into independent, and frequently conflicting states, was nevertheless pressed into 
dose union by the crusades, which had hardly yet subsided, and by the now imminent 
dangf-r of Tartar conquest. The Moslems were also at this time not only a war- 
like but an active, ingenious, splendid, and inquisitive people, possessing aianguage, 
the Arabic, in a great measure common to all who professed the faith of Moham- 
med. The similarity of their architecture, in the wide extent of country from the 
Ganges to Gibraltar, shews not only a coincidence of feeling hut a community of 
intercourse. It appears therefore to me by no means improbable, that an invention, 
wbich was largely and generally applied to decorative purposes in Mohammedan 
architecture, should have travelled in a few years from the confines of China to 
Spain. 

The palace of the Moorish kings at Granada, called was built in 1280, 

and many of the rooms are represented as ornamented by lacquered tiles. The 
toinb of Sultan Mahommed Khoda-Bendeh, at Sulimiehi in Persia, was also 
built in the thirteenth centmy : and of this the cupola and minarets are still in 
many parts covered with a green lacquered tile, and the great architrave is formed 
of a dark-blue one. 

In 1475 was built the painted in the now ruined city of Gqiir, in India : 

it derived its name from the profusion of glazed tiles with which it was ornament- 
ed ; specimens of which are preserved in the East-India Museum. 

The mother of Shah Abbas, about 1550, built a caravanserai utMmjar^ near 
Isfaluin^ the front gate of which is inlaid witli green tiles : and at present the domes 
of the mosques of that city are covered with green and blue tiles. 

.Marco Polo, the Venetian, visited in 1270 the Court of Kublax Khan, the 
grandson of Zenghis, and remained in the employ of that sovereign for several 
years ; at the same time, merchants from many of the commercial cities of Italy 
xvere travelling for the purpose of trade, in most of the countries between Syria and 
India. By some, of these the art of covering baked earthen-ware with an opaque 
vitreous glaze might be imported into Italy ; and Florence and its territoiy soon 
became celebrated for the fine works executed on plates of this ware, which met 
with a ready sale throughout Europe. The name given in France to these works 

faience, supposed to have been derived from Faenza, a village near Florence, or 
perhaps the, word is a mere corruption of Firenze, the Italian name of that citVj 
Tiraboschi mentions one ** Luoa della Robbia, a Florentine, born in 1388, 
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wlio appears to 'have been the first'wbo made,, figures, of terra; cotta and covered 
them with a vaniisli, to preserve them from the injuries of time and weather. He 
also adorned flat surfiices of terra cotta with various colours, and painted figures 
on them,: by' which he, rendered himself' so famous that he received orders for them 
from, all .parts of Europe.” 

However early the introduction of the art of glazing tiles in India may have 
been, it is certain that as regards vessels for holding liquors, it was little, used, or at. 
.least that it has since become,, obsolete. Enamelling with various glazes on metal 
Is still practised with great success' up the .countryj but to common cheap pottery 
. this h, ranch of the art would be inapplicable. We have seen in Dr. .Wise’s, De- 
scription of the, Hooghly Ice IVfaniifactiire '(vol. ii. page 80),, that the cheap earthen 
dishes are only rendered impervious to water by smearing their interiorwith grease, 
or wax, as was customary in vSpain and Italy, in olden times, and is even so in the pre- 
sent day. The day of which the comiuon earthen- ware is made in Bengal is of so 
fusible a nature that it would not stand the heat necessary for the application of 
what is called stone -glaze, made by the vapours of salt at an intense heat, and 
metallic glazes are too expensive for so cheap a commodity ; still there are many 
cases in which it is most desirable to teach the native potters how to perform this 
useful process, and we therefore extract Mr. Aikin’s short account of the various 
methods of glazing now in use in England. The lOiari-niatH or porcelain clay of 
the RajmaU and Vindi/a hills has been applied to the manufacture of stone-ware 
bottles for soda-r water, by Dr. J. Jeffreys, at FarakMhM, with perfect success ; and 
this, being infusible, is capable of receiving the salt glaze, as described below, of 
the Vaiixha,ll manufacture. 

“ I shall now proceed to give a brief account of the manufacture of the common 
red pottery wave as practised in the neighbourhood of London, and in various 
other parts of the kingdom; for the principal particulars of which, as well as for 
the specimens in illustration of it, I am indebted to Mr. Jones, of Lambeth. The 
material Is a yellowish brown clay, from Deptford, there being no other near 
London on which the glaze will spread with the equality that is required. In ge- 
neral the clay is used without any addition ; but such parcels as are too fat or 
tenacious are brought to a proper state by mixture with loam. The clay is watered 
and turned, but not being an alluvial day, contains no stones, and therefore, does 
not require to be washed over. It is finally passed through the piig-mili in order 
to temper it. The required form of a pot or pan,, or any other article, is given to 
it on the wheel, and the ^vare is dried under cover till it has acquired a consider- 
able solidity. The glaze is then put on in the state of cream, by means of a brush, 
Lare being taken to cover the whole surface as evenly as possible : for small articles 
such as pipkins, that are glazed only internally, a little of the cream is poured in 
mxdthen poured out again, a sufficient quantity of the glaze adhering to the sur- 
face of the ware. 

The materials of the glaze are galena, commonly called potter’s lead-ore, ground 
to axi impalpable powder, and then mixed with clay diffused in water, technically 
called slip. This glaze is transparent, and of a pale yellow colour, and consequent- 
ly shews through it the colour of the ware ; if a black opaque glaze is required, one 
part of common manganese is added to nine parts' of galena* After the glaze is 
laid on, the w’are is again dried, and is then piled in the kiln in order to be burnt or 
fired. For the first twenty-four hours a very low heat is applied, in order to drive 
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all the moisture out of the ware; it is then exposed for twenty-four hours more to 
a heat as as it can bear without fusion, which has the eflhct of baking* the 
clay, of driving' ofif the^ sulphur from the lead-ore, and of causing the oxide of lead 
to form a frit or imperfect glass wdth the clay, the other ingredient of the glaze. 
The fire is no\v fed with bavin-wood instead, of coal,' by ■which the l,ieat is increased, 
the furnace is filled with flame, and the frit being converted into a perfect glass, 
flows ■onifornilv over the surface ot tbe ware. The fire is tneii allowed to go out, 
and when tbe furnace has become cool, the contents are removed. If the air has 
been still during the burning, and due care has been observed, tfie artines in every 
part of tbe kiln will be properly baked ; but a high wind always renders th.e heat 
very unequal, so that the ware in the windward part of the kiln, wiihnotbe baked 
enough, while that in the leeward part will be over-burnt and run to a slag. 

All articles of eartben-ware which after being baked are opaque, are more or less 
porous ; and if a heat somewhat approaching to their point ot tusioii, so as to ren- 
der them slightly translucent, cannot safely be applied, it is evident that such %vare 
is not veiy proper for vessels emploj’ed in cookery, and tor several other purposes, 
from the difficulty of keeping them clean, and from their liability to crack when set 
on the fire in a damp state. In England, we endeavour to obviate this imperfection 
by means of a thick vitreous glaze; but as the w*are itself is very fusible, the glaze 
must be still more so ; and as oxide of lead forms the cheapest and most fusible 
glaze, this accordingly is the material universally employed by us. But there is a 
very serious objection to the use of this glaze, namely, that it is soluble in vinegar, 
in the juice of most fruits, especially when hot, and also in boiling fat ; the conse- 
quence of which is, that the food of the lower classes, by whom alone cooking 
vessels of glazed red-ware are employed, is often contaminated with lead, so as seri- 
ously to impair their health by occasioning colics, and the other usual effects of lead 
poison. Possibly borax, which is now a cheap article and is very fusible, might be 
made to supersede tbe use of lead ; if not, the only way of avoiding this very seri- 
ous hazard to health, will be the use of more refractory clay, which, consequently, 
would allow the employment of a less fusible glaze free from lead. This has been 
done by Mr. Meigh, a potter in Slaffordsliire, to whom the Society awarded a me- 
dal for his invention ; the ware produced by him is far superior to that in common 
use, and ^vell deserves the encouragement of tbe public, A species of ware, some- 
what superior to our common red-ware, is made at Lambeth, of Maidstone clay, 
being of a paler colour and a more compact texture than the latter, but does not 
take a uniform covering by the common glaze for red-ware ; it is therefore chiefly 
used for purposes which admit its employment in an unglazed state, or in situations 
where the imperfection of the glaze is not perceived, as in ornamented chimney-pots, 
gas-consumers, &c. 

‘‘ A more perfect, and indeed very excellent species of earthen- ware, is that called 
stone-ware, originally introduced from Holland, and now made in several parts of 
the kingdom, and especially at Lambeth. To one of the principal manufacturers of 
this ware, Mr, Wisker,, I am indebted for the following particulars : 

Tbe materials are, pipe-clay from Dorsetshire and Devonshire, calcined and 
ground flint from Staffordshire, and sand from Woolwich and Clmrlton. 

The clay is pulverized and sifted dry, andys either used alone, when an article of 
great compactness is required, as soda-water bottles, or is mixed with sand to 
diminish its contraction in the fire. For retorts and other large vessels, instead of 
sand, the refuse stone- ware, ground to a fine powder, is used. For the finer arti- 
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cles, sucli as figured jogs, ground flint is employed in place of sand. The cora- 
positioE is brouglit by the addition of water, to the state of mortar, and is then 
tempered in the pug-mill. All round articles are made on the horizontal wheel ; 
and those of great size, i e. of a greater capacity than tvwo gallons, are at first of 
extraordinary thickness below to support the upper part ; when they come off the 
wdieel they are dried, and then put on the wheel again, and shaved down to a pro- 
per thickness. ■ .For, oval, and other figures not. circular, as pans for salting hams 
in, the clay is formed in a mould to the required shape. The drying, especially of 
large articles.,, must be, very carefully .performed ; and .as, from custom, the fops or 
bottoms, of .jars and various'Other vessels .made of this ware, are requi,red to be of 
a deeper brown than the natural colour of the materials, they are dipped in a mix- 
ture of red-ochre and clay slip. When perfectly dry they are piled in the furnace, 
bits of well-sanded clay being put between each piece to prevent them from adher- 
ing. A slow fire is kept up for twelve to twenty-four hours, according to the 
thickness of the wmre, capable of bringing it just to a low red heat. The fire is 
then to be raised till the flame and the ware are of the same colour, and is so to 
be continued for several hours. At this' time the glaze is added, wdiich is done 
by pouring dov/n the holes in the top of the kiln, twenty or thirty in number, 
ladiesful of common salt. This, being volatilized by the intense heat of the inte- 
rior, attaches itself to the outer surface of the ware -.here it is decomposed, the 
muriatic acid flying oif, and the soda remaining behind in union with the earth, 
with which it forms a very thin, but, on the whole, a perfect glaze ; at least quite 
sufficient, with the compactness of the ware, to render it completely proof against 
the percolation, not only of water, but of the strongest acids. So perfect, indeed, 
is the texture of the best ware now made, that it has of late been very largely used 
in the construction of distillatory vessels for manufacturing chemists, instead of 
green glass, as being more durable and also cheaper. Pickling jars, and many 
other vessels in which acid substances for food or condiment are kept, as also 
those earthen vessels in wdiich great strength is required, are best made of stone- 
ware. Vauxhall is the chief seat of this manufacture. There are now about 
eight houses engaged in this fabric, most of which ai‘e very actively employed, as 
the use of it is considerably on the increase.** 

In the porcelain of China, so justly celebrated for its beauty and excellence, the 
glaze is produced by a wavsh of clay of a kind more fusible than that of the body 
ofthew'arc. 

Three materials are known to be empIo5^ed in this manufacture. 1. Petuntsej which 
is quarried from certain x’ocks and contains shining particles : (mica the lumps of 
this clay are broken up and ground in iron mortars, then lixiviated, and the creamy 
matter only used, Mr. Aildn supposes it to be a compact felspar ; perhaps it may 
be a decomposing granite, from which the felspar is thus coarsely separated. 2. 
Kaolin, true porcelain clay, or decomposed felspar found in lumps in the clefts of 
mountains, covered with a reddish earth (just as it occurs in India). It is prepared 
for use like the petuntse. 3. Hoachi, whicii has a soapy feel, and is either steatite 
soapstone, or agalmatolite. It is also prepared in the same way, but is whiter, more 
transparent, and is used only for the more expensive wares. 

For the finest porcelain, four parts ofkoacfd are added to one of peiunise. Some- 
times the body is made of haoUn, dipped when dry into the cream of hoacke, which 
gives a white coat. Eoache is also laid on with a pencil on the parts intended to 
have an ivory-white colour. 
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' , .The white semi-transparent glaze is thus prepared. The whitest, with 
green spots is piilverizecl and wa.shecl over'; to 100 parts of the cream thus o,btaiaed 
is added one. part of che-Mo (burnt alum) , previously .piiiTCrized. A caustic ley is 
.also p,repared into which is'stirredj and the cream thus, pro.cliiced is collect” 

ed. The tv/o creams are mixed ..together in the proportion of ten measures "of the 
former to one of the latter, and this composition, washed over the dry mibaked 
ware, gives it its whiteness and lustre. A brown glaze is made of common yellow 
clay added to the above. The Chinese porcelain is never brought to the state of 
biscuit, by a prior baM.ng, before, it is glazed. 

The flux used with colours laid on- the glaze is made of one part calcined 
quartz-' and two parts ..ceruse. Red is given by peroxide of iron, and a finer red 
by copper,. but the process is not known. The enauiek colours, are brought to a' 
proper consistence by a solution of glue, except those coiitai-nirig ceruse, which can 
only be tempered with water'^.’f 

3 "Pkemrdenon of ike Japanese Afirror. 

The Philosophical Magazine of Dec. 1832 contains Sir D. Brewster's explana- 
tion of the magical effect of the mirror, of which a notice was published by myself 
In voL 1. p. 242. 

Sir David had only . received a written description from Mr. G. Swhiton, and, 
therefore it was hardly fair to expect -him to give a categorical reply to that geii- 
tiemau*s question, ** how; are. these .strange, effects produced ?” After alluding, 
however to Mr. Swinton’s conjecture that the phenomena may originate in a dillhr- 
eiiee of density in different parts of the metal, occasioned by the stamping of the 
figures on the back, which, if metals were , absolutely opaque, and if the lights they 
reflect never entered their substance, would, he says, be the only possible way in 
wdiich the stamped figures could be reflected, — the learned Doctor proceeds to offer 
his own theory. 

“ i believe, however, on the autliority of the phenomena of elliptical polarization, 
that in silver nearly one-half, of the reflected light bas entered the metal, and in 
other metals a less portion. So that we may consider the surface of every metal 
as transparent to a certain depth, a fact which is also proved by the transparency 
of gold and silver leaf. Now this thin film having its parts of variable density, in 
consequence of the stamping of the figure, might reproduce the figure by reflection. 
It is well known that silver polished iy hammer'iug acts difierentiy upon light from 
silver that has received a specular polish; and 1 have elsewheref expressed the 
opinion that a parabolic reflector of silvered copper, polished by hammering, will 
from the difference of density of different parts of the reflecting film, produce at 
the distance of many miles a perceptible scattering of the reflected rays, similar 
to what takes place in a transparent fluid or solid, or gaseous medium. I am 
satisfied, however, that at the distance of a few inches from the Chinese mirror, 
this evanescent elFect will be altogether imperceptible, and that we must seek for 
another cause of the phenomenon under consideration. 

Some years ago I had occasion to observe the light of the sun reflected upon paper 
from a new and highly polished gilt button, and I made a drawing at the time of the 
figure, which appeared in the spectrum. It consisted of radiations exactly like the 
spokes of a carriage wheel, the radiations being sixteen in number, and a little con- 
fused in the centre opposite the eye of the button. On the back of this button several 
words were deeply stamped, but these words did not appear in the reflected image, 

^ Trms* Soc. Arts and Hepossitoiif of Inventions, fEd, Trans, vol. xi. p. 47. 
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I Isave since examined several varieties of sucli buttons, and I find that they uhiiost 
till e-ire either radiations or great numbers of narrow concentric rings, (and some- 
times botli,) w'uose centre is tiie centre of tbe button, and the smallest one of which 
' is always like a dimple in the centre.' 

Upon examinimr the surface of these buttons In the sun’s light, and at tae cd. e 
of a shadow*, ! lia^^e invariably been able' to see the same rings excavated in^the 
uolishecl face that appeared in tlie luminous image, which it reflected. Tneyoovi- 
onslT arise from the/ button ' being finished in a turning lathe, and the rings are 
produced bv ibc action of the polishing powder, or probably in some they 

may be the grooves of the turning tool, which. have not been obliterated by the , 

siibseaueiit processes'!'. ■ . ■ 

“ These facte will, I presume, fnrBisl. us with the secret of the Chniese^ mirror. 

I iVe all other conjurors, the artist has contrired to make the observer deceive mm- 
self The stamped fiirure.s on the back are used for this purpose. The spectrum m 
Ihflnmmons area k not au imoffcofihe figuresanthehaeh The figures are a 
copy of the picture which the artist hm drawn on the face of the muror, and so 
c/cealed by polishing that it is invisible in ordinary lights, anu can be brought out 

"“Ib'/it beTe/ked, for example, to produce the dr.agon described by Mr. Sainton 
exhibited on one of these Chinese mirrors. When the surface of «>e mirror is 
ie-idv for polishing, the fiifure of the dri^on may be delineated upon it m extremely 
shallow line.s, or''it may bo eaten out by an acid much diluted, so as to remove tbe 

smallest possible portion of the metal. . , , , ,i„ 

“ Tbe surface must then be highly polished, not upon pitch, like glass and specula, 
Vcaiise rtiis would polish away the figure, hut upon cloth, in the way that lenses 
are sometimes polished. In this way the sunk part ot the hollow lines will he as 
hh-hlv poUshed as the rest, and the figure will only be visible m very stioag lights, 
bv^etetino- the sun’s rays from the metidUc surface. When the space occupied by 
tlL figure ts covered by lines or hy etching, the figure will appear in shade on the 

'/n’sTiteoTthe overwhelming authority opposed to me, I feel reluctant to give up 
the theoiT I ventured to advance, in explanation of the anomaly in question, an 
at iroldeni-a to maintain itby thesimple fact, that Sir David had not yet seen the 
mirror : indeed in this respect ive stand an equal ground ;--the mirror ires 
Calcutta ie/tifc I had attempted to solve its nature : it ha no miuei 
Hreivster offered his ingenious theory. The best arguments which 1 can advance in 
favor of luv own are-1, that the luirrer underwent several rude processes of polls - 
in., in Calcutta, so much so, that most of its silvered surface was worn off, and yet 
its° reflective f:icultie.s were unimpairoil. 2, no signs ot engraving 
the surface, under the strongest horizontally reflected light, wUit i oiig it o 
shewn its presence as explained, by Sir David, 

Dr Brewster’s theory cannot tail however to win converts: it 
sumption in me to go farther in opposing it, than to request a suspension of jii la- 
ment until the mirror shall have arrived in England ; meanwhile its 

„ u. - P..P1- I 

By this method the figure in the CmneseimiTor could be remue visi 

‘■'!/Sp/sUed st«/hnttons the rellected light is cto^ 

an/s, inkating the cres., strokes by which they have been ground and poluhed. 
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The great aboriginal stock of the inbabitants of these mountains, 
east of the river Kdli, or in Ndpal, is Mongol. The fact is inscribed, 
in characters so plain, upon their faces, forms, and languages, that we 
may well dispense with the super huous and vain attempt to trace it 
histoiically in the meagre chronicles of barbarians. 

But from the 12th century downwards, the tide of Mussulman con- 
quest and bigotry continued to sweep multitudes of the Brahmans of 
the plains from Hindustan into the proximate hills, which now com- 
pose the western territories of the kingdom of NdpdL There the 
Brahmans soon located themselves. They found the natives illiterate, 
and without faith, but fierce and prpud. j; . 

Their object was to make them converts to JEtinddism, and so to 
confirm the fieeting influence derived from their learning and politeness. 
They saw that the barbarians had vacant minds, ready to receive their 
doctrines, but spirits not apt to stoop to degradation ; and they acted 
.accordingly. To the earliest' and most distinguished of their converts they 
communicated, in defiance of the creed they taught, the lofty rank and 
honors of the Kshatriya order. But the Brahmans had sensual passions 
to gratify,, as well as ambition. They found the native .females— *even 
the most distinguished — -nothing loath';' hut .still of a temper, like that . 
of the males, prompt to repel 'indignities. Thefe females would, in-' 
deed, welcome the polished Brahmans to their embraces ; but their 
ofspring must not be stigmatised '-aS' ' the'- ^'Infamous f rogeny of a . 
Mrahmn amd a'M/cM«---must,'-on contrai 7 #:be raised to eminence 
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in tlie ne\T order of things introduced by their fathers. To this pro- 
geny also, then, ■the- iBrcsfetof in still greater defiance of their creed, 
coiiimumcated' the ''Tank- of '.the; second order of flmduism ; m.A imm 
these two roots, naaihly,. ipmng the now mimeroiis, predouiiiiaiit, ^ancl; 
extensively-' ramified, tribe of ;the Ahy^—origi-nally the name- of ' a, 
'Small clan of creedless harbarians, now : the , proud title of the 
triya, or military order of the. kingdom' oi Ndpdl The of&prmg of 
origihal KMs females and of Briilmans, with the honors and rank of the 
second order of HindiUm, got the patronymic titles of the first order ; 
and hence -the key'to the .anomalous ii.o.rnenclatiire of so many stirpes 
of' the military tribes 'of -iVe^.d/ is" to.be sought in the noiiiencktiire of 
the sacred order. It may he added, as remarkably illustrative of the 
lofty spirit -of Farhattiahs, that, in spite of the . yearly increasing 
:swav of Hmddismm Nejidi, and of the various attempts of the' 

in high. office, to procixre the abolition of a custom so -radiolly 
' opposed to the creed both 'parties' 'now. profess',, the A7id^ stillinsis-t 
■ that,' the, of ‘comme'rce '(marriage is' out of the question) between 
their females and males of the sacred order shall be ranked as Kski* 
triyast wear the thread, and assume the patronymic title. 

The original Kkm, thus favored by it, became soon and entirely de- 
moted to the Bmhmankal system"^. The progress of JsMm below daily 
poured fresh refugees among them. 

They availed themselves of the superior knowledge of the strangers 
to subdue the neighbouring tribes of aborigines, were successful beyond 
their hopes, and* in such a career continued for ages, gradually merged 
the greater part of their own habits, ideas, and language (but not phy- 
' siognomy) in those of the Hindus. 

The Alias language became a corrupt dialect of Hindis retaining not 
' many palpable traces (except to curious eyes) of primitive barbarism^ 

The Ekthariahs are the descendants more or less pure of Edjputs 
and other Kshdtriyas of the plains, w-ho, sought -refuge .in these ihoim-- 
tains from the Moslem, or, merely military -service as'^ ■adventurers, 
With fewer aims of policy and readier, means in 'their bright swords' ,-bf „ 
requiting the protection afibrded them' '-.than had the Brahmms^ they 

That Is, they agreed to pat away their old gods, and to take the new ; to have 
Mr aJmans for Girfm ; and not to kill the cow $ for the rest, they made and still 
J make sajSSciently lightly of the ceremonial law in whatever respects food and sexii- 
al ; gratification, Tlieir active habits and vigorous character could not brook the 
' ; restraints' of the ritual law | and they had the example of lieehtious Brakmam to 
’ warrant their\eglect of 'It. ' The few prejudices of the KMb are useful rather 
' tlmuothewise, inasmuch as they lavour sobriety, and cleaidiiiess. ^ 
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had less motive to mix their' proud blood with that of the vile ahori- 
giues than the Brahmans felt the impulse of, and thej did mix it less. 
Hence, to this hour, the}’ claim a vague superiority over the Khm^ 
notwithstanding,: that the pressure, of. the great tide of events around 
them has, long: since, confounded the. -two races in all essentials. Those 
among . Ksh(itny.us of the plains, w^ho were more lax, and allied 
themselves with' the Khm females in concubinage, were permitf:cd to 
give to their , chiidren, . so begotten, the patronymic title only, not the 
rank. , But their children again,.. if they married for two generations 
into the JC/«a5, became pure Kkdsr or, real Kshatriyas in point of pri- 
vilege and rank, though no longer' so' in name ! They wwe Kkm^not 
Kshatfiyas : and yet they bore the'., proud cognomina of the martial 
order of the Hindds, and were,^. in -..the .land of their nativity, entitled 
to every prerogative ■ivhich birth confers mHimUstm / 

Such is the third and less, fruitful root of the Khm -race. ■ 

The MMlmnahs speak ' the Khds language, and they speak no other* 

The TMlmru differ from the. EktJmriahs o.nly by the accidental 
circumstance of their lineage being roy.aL .At some foraier period, and 
in some little state , or other,, their progenitors were princes. . . . 

The BaU are the present royal family. 

The remaining militar}^ tribes of the ParhaUialis are the Miigar' 
■and' Gdrdng, who now supply the gi*eate.r numbers of tlie soldiers of 
this state. 

From lending themselves less early and heartily to Brahnanical 
influence than the Klids they have retained, in vivid freshness, their 
original languages, physiognomy, and, in a less degree, habits, 

To their own untaught ears their languages differ entirely the one 
from the other, but, in very truth, only as remote dialects of one great 
tongue, the type of wdiich is the language of Tibet. Their physiogno- 
mies, too, have peculiarities proper to each, but with the genend Cal^ 
muk caste and character in both. The Gurungs are less generally and 
more recently redeemed fi*om Lmndism and primitive ipipurity than the 

But, though both Gitrings and Magars still maintain their own 
vernacular toiigues, Tartar faces, and careless maimers, yet, what with 
military , .service .for ''Several'-.generatians, under the predominant Khds, 
and what with the commerce of Kkds males with their females*, they 

*' Here, as in the cases of tlie Brahman and and Kshairiga and KhM, there 
can be no maiTiage. The offspring of a lOum with a Magarin or Qdrdngm is a 
titolar Khhs and real Magar or Ghrdng, _ The descendants fall into the rank of 
their mothers, and retain only the patronymic. 
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have acquired the " KMs language ^ ■ tliough not' to , the' ' oBli vioii of tiiei 
own; and' the JO habits- 'and sentiiiieiits, . but with 'Sundry 'Teser?£ 
tions in favor of pristine liberty. As they' have, ' however, with' sue 
', grace' .as they could- muster, -'''submitted themselves lo . the ceremonh 
law of purity, and .to- Brahman ' mfreimcji they have been adopted- 'a 
HmMs, . But ■. partly owing , to the licenses .above glanced ' at," an 
p'artly by reason of .the necessity of distinctions of caste to ffindfum 
they have been denied the thread, and constituted a doubtful orde 
helo’w it, , and jet not Vaisga nor but a sometliiiig superior t 

both the' latter,' ivhat, I fancy it might puzzle the Shistris: to explaii 
on principles. ■■ . 

The Brahmmis of N^jjd! are much, less generally addicted to- aim 
than those of- the plains ; and they do not' therefore properly belong' 't< 
our present subject. The enumeration of the Brahnans m imreTthe' 
less necessary, as serving to elucidate the lineage and connexions of -th^ 
military tribes, and especially of the Khds, 

The' martial classes - of Ndpai are, then,;' the Kkds, Magar, anc 
GurMgs comprising-a.'Very, numerous ..clan or race, .variously rami- 
'. hed and ...subdivided ;-'i.n .'-the -'manner.' exhibited in, the'folowin'g ' tabulai 
statement,. 

The original neat -of tlie KMs is ordinarily said to be €!^or^^4'-be- 
cause it was immediately that they issued, 70 years 'ago, ' under 
the '-:gm^ '.Naeayan, to acquire Alie fame and.dom'mio'ii 

achieved by him and Ms successors of the GorkMli dynasty. 

; But 'the ; were- 'long "previously to the age of -Para'Evi 'NA'iiiYA^ 

; extensively 'spread over 'the whole of the ; and they -are ' . n 

found in every part of the existing kingdom of Nepal, The Kkm are 
rather more devoted to the house ol GorkJid, as well as more liable to 
Brahmanical prejudices than the Magars or Gdrtings ; and, on both 
accounts, are somewhat less desirable as soldiers for our service than 
the: latter tribes. ' I-' -say somewdiat, because it is a mere question of 
:d6gr€e'; the shaving, certainly, -no religious ■ prejudices, nor pro- 
bably any national partialities, which would prevent their makin^^* 
excellent and, fmthfiil servants. in arms-;, -and they possess pre-eminent^ 
lythat masculine energy of character and love of enterprize which 
distinguish so advantageously ah the military 'races oi NdpdL The 
original seat oi ttio Magars is the Bira Mangrdnth or Saiakmg, 
Pmjmg, BMrkot, Dhor, Garahing, Mking, Gkmng, GMmi, Argla, 
KkmM, Musikoh md Isma^ in : other words, most of the central and 
lower parts of the mountains between the Bhdri and Marsgdndi^ rivers." 

The Markhangdi of our nuips. 
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'Tlie attacEmeiit ,o£ ther to.tlie 'hotise,o£".CriirMif i'sl3iit recent; 

„ and of no . extraordinary or , intimate nature.,. , Still , less so is that of 
the Gimings, whose native seats occupy -a line of , country parallel to 
that of the: JIhpars; to the north of it, and extending, to the snows in 
that' direction. ..Modern events have spread the. M&gars and Gdrfmgs 
over most , part of the pre.seEt kingdom of NdpdL The Gtlrings ziiA 
are, in the .main, HimMs, only because it is the fmhmn ; am! 
the Hmiiikm :,o'f the' Khdst: in all. practical and’ soldierly respects, is 
free vof, disqualifying., punctilio. ■, 

.These highland soldiers.,, who despatch their meal.ln.lialf an hour, and 
satisfy .the. ceremonial law by, merely w^ashiiig their hands and face, and 
taking off their turbans before cooking,' .laugh at the pharisaical rigor 
of our sipdMs, who niust bathe .' from, head.; to .'foot/ and make 
ere they begin to dress their dinner,, must e'at nearly naked' in the 
coldest weather^ and cannot be ' in .marching, trim again in less than 
three hours, . ' ' ■ . 

' In the former readily carry several days provisions on their 
backs: the latter would, deem such. an act intolerably degrading. The 
former see in foreign 'service nothing but the prospect, of .glory and 
spoil: the latter can discover in it nothing but pollution and' peril, 
from unclean men and terrible wizards, goblins, and evil -spirits. In 
-masses, the former have all that indomitable confidence, each in all, 
wdiich'grow’^s out of national integrity and success : the latter can have' 
,Bo idea of this sentiment, which mamtams the union- and resolution .of 
multitudes in peril, 'better than all - other hum.an bonds whatever. , . 

- 1 calculate that there are at this- time in Nipal no less than 30,000 
Ddkhriahs, or soldiers off the roll by - rotation, : belonging , to -to 
three tribes. I am not sure that there, exists any '.insupemble obsfe^^^^ 
to., our obtaining, in -one form, or-other, .the-serv,ices .of a-!arge-,,bod.y„:,.,„Qf; 
these men-; . and such are- their, energy of character, ...love of .enterprise ,. 
and freedom from the shackles' of; caste, that Lam. vvell assured their, . 
services, if obtained, would soon' come to be most highly prized. 

In my Immhle opinion they .are.' by far the .best, .soldiers, in 'India;; 
and if they were made participators ^ of outTenown in arm's, : I conceive.: 
that their gallant spirit and unadulterated military habits might be 
relied on for fidelity ; and that :our good and regular pay and noble 
pension establishment would servC' to counterpoise the influence of 
nationality, especially in the Magars and Gthntngs, 

'The following table exhibits a classified.:'vie'w. ofto'. Bruhmmkal and " 
Military tribes, with their various subdivisions. ■ 
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Tabular Vieio of tM Tribes. 

■ BEABMANS, ^ ^ : r 


Arjill, 


Ostk . ' ; ' 

. Plwniri. , 

Poiidyul . 

Khatiy^ra. 

■ ■/■.UtkullL. 

BhCirtyal. 

KhauaL 

■ BhakM. 

■ Kandariah. 

'Panirtl. 

Kegmi. 

. Adhikari. ' 

'Ghart mil. 

' LoityaL. 

BliatiruL 

.Beoja. 

■GbartyaL 

"Sigdliyal 

Nirola. 

Rukai. . 

Nivapanya. 

Baral. 

Acliarya. . 

Sywal. 

Timrikoti. 

Gotainya. 

Bliait. 

■ Rijal. ^ 

IJpbaUopi. 

G'horasaini. 

Sapan kofya. 

DlniiKgyal. ■ 

Parijai Ka¥ala, 

Bisyal, 

llaharfislitra. 

Loiyal. 

Homya Gai. . 

Clialisya. 

Koiralii. 

Botiyal. 

Champa Gai. 

Litdiigaoa. 

Pakonyal. 

Kandy f\L 

Giira Gai. 

Bliarari. 

.fSattyaL 

Katyal. 

Snberi. 

Bflgaiya. 

Doha!. 

Baisgal. 

Pandit. 

Didat. 

LarasaL 

SiiigytlL 

Teya panya. 

Parajnli. 

Kimai. 

Bikral. 

Timi! 8ina. 

Bfygai. 

■Bevakotya. , 

Ukniyat. 

Kiphalya. 

Satdia. 

pa'rbatya Task. 

Bliattwal. 

Gaithonla, 

Gliurclioli. 

Farbatf a Misr. 

Gajniyai. 

Gairaha Pipli. 

Kelathoni. 

.■.pavari* 

Chavala Gai. 

Ghimirya. 

, Bilal 

Koikyail.. 

Vasta Gai. 

Sirnkhara. 

' ' Lalidm. 

, ,ISI'4?|)alya.,, 

Banjara. 

Piumwal. 

, Miithbari, 

"Baral. ■ 


Ciiamka saiiii. 


■.Pofearyttl. . ; ■ 


Fura saini. 




Keas. ■ 



Subdivision of t/ie KMSf called TMpa. 

'■Bagylp-/:;:;,;: 

Gagliya. 

Fowar. 

Kliapotaii. 

Takiiryal. ' ' 

Suyal. 

Ghimirya. ’ 

Parajuli. 

Falaim.. " : 

j^laharaji. 

KhnlaL 

Deoja. / 


/Llrnichaiiya.; .. 

Sunyal. 



2ud. Subdipisipn ofthoKhm^^caUedBishiydt. 

KWM,.. ' 

' Kliapatari. 

Srip^li. 

Pwwar. 


Zrd, Subdivision^ called BkandarL 


liaginibansi. 

' Lama. 

Sijapatl. 



■ ^ih, Stihdkrisiont called K4^H, 


3utar. 

Lama. 

M'iindala. 

KlidlM. ' : 


Stibdwision^ called Khanghd, 


■:'Pcwar,, ' 

Maha n^i. 

Party al. 

Kliapiitari. 

■■.■■pa'kafigg'i.,y. 

Lamichanya. 

KImlaL 

Palpali, 






Snhdwmp}if or Adhikari. 



Tbarirai. 

Pokriyal. 

: Bliisiali. ■ 

Dhiittii. 

Kliadijsena. 

Thakuri. 



Subt^isipUy m BisM*, ■ 


|(,alikotya. 





■=■> Utk Subdwmon^^ot Knmmn 


llaglilyQ. 

KlmUl 

Khangka. 

Arjal,, 


9ih, Subdimsion. or Bdmak 


fSppsli, 





i833.3 




l(^tL8uMknsion^m.!Mm. 


Sija'pati 

Po%\4r. , 




lltk. 

Suhdivui 07 if or Idha rtL 


Kalikotya. 

Sijapati, 




ntk. 

SubdimsioH, or Khatiri. 


P'ande. 

Khulal. 

Latmchanya. 

Aijal 

Tcnvjiri. 

.."Soveri, 

.BbakAL . , 

' 'Sapkotya,' 

Paiitli. 

Porydl 

'Pliaiiyal 


Adliikari. 

SakhtydI. ■ 

. : Bural 



True 

Kha's noi yet classified. 


BlioiigydL 

810. 

■, ; . ■; Satonya. 

Rdpaiheti.., 

■Loyal 

Chojn'ala Gai... ,.:. Farsai. 

liiiatiwata,' 

Leiiisal. 

■ Am Gai. 

■ Chalatdm. 

Bbatt Rai. 

Kiiuknyal;^, 

BaJ Gal. 

. ■liilathoiil ■ 

' Neopilnya., 

Baiigal 

' Satya Gai, 

Mull BWis. 

■ Dabal 

SiklioiiyaL 

Devakota. 

Alplaltopi. 

SMI 

Bliiryai. 

Garhtdla., . 

Parijai Kawala. 

'■ Osti. , 

PouryaL 

Sedra. 

Bamankotya. 

Bkaif, Qjlia. 

■'-Bikrdl. 

Balya. ■ 

.■ TewArl 

Kadariali. 

iCaiihd!. 

Glial . 

Porseai. 

K'ala, Khattri 

BatydL. . ' 

Clioiiial 

. Ilomya Gdl. ■ . 

Biidiigana. 

Gaajdl 

Regau. 

“I’amrakot.' 

PongyAL 


EKTHAEYAjor inmluted tribes ranking with Kkds. 

'Biiratlioki. - 

Cloliaii, 

Boiiara, 

K'utal. 

B,a;ya. 

Boghati. 

Cbiiotl 

Dikshit. 

Ilavat. 

Kliatit. 

■ Baogi. 

Pandit. 

Katwdl. 

Savan. 

Kaimanjlii. 

Parsiti. 

Kliati. 

Mahat. 

Bhakluuidi. ■ 

GhokliAl 

Magiiall 

'Barwal. 

BlmsAl 

Glioliararf 




Durrah. 


I’haIvURI, or Uoyal. lineages, ranking with Khas. 

Sahi. 

Siogh. 

Ciiand. 

liva* :■ 

Mai la* 

Maun, 

Hamal 

.■, llaldisya* ■ 

Sena, 

Clohaih 

Hiiclial. 




■ MA'G-AES. ■: 



l.Suhdivlsioh af the Magars, eulkd EdmL 

■BliiisAI. 

Gyaiigmi. 

Byunguasl 

ICyapckfikl 

Asidnii. , 

Puiiimi. 

Fhyuydii. 

Drirra Ldral 

Yalidyo* 

GAcha. 

■ ■ 

Maskl 

Sdrw, 

Pusal 

Gandhariaa, 

Gliarml 

Arghounll-, 

^Plidda. 

Dutt. 



n . — Subdivision of Magars, called TMya. 

GraoJ'ci. 

Giuimi. 

Keli. 

Bareya. 

Namjdll, 


Ihdugdi. 

Mask!. 

Barrldiiii, 

Sniidrl 

■ : Yangdi. 

Pliydyali. 

Blarsyaagdi 

GMtoariaL . 

Jkarl 

Arghouftle, 

Geldag. 

Sinjali. 

Sard. 

RIjal 


lll.^Subdwmon of Magars, mUedA'ima. 

Y'lugmi. 

Sarangi. 

Fdng. 

LaimjaL 

Siirya yaiisi. 

Gouda. 

’ SiipdlL 

SdyaL 


Buktelaki , 

Sijapatl 

Patttki^ 


. , . 1,: $24: 


[May, 

Tiioivc-haki. 

Sit hung. 

Jjfshakpa. 

■■ , £ya|Mihaki. , 

ilf|l|'r| •" ;! • PacMili. ■ 

Meng. 

Maski. 

Ar^yliotinle. 

DCirra. 

,Gbarli, , 
Laraicbanya. 
Kbaptarl 

Khm. 

RakbaL , , . 

:Palami. , . 

. Phyuyali,' 
iClieraiL 

' , Gfirang. ■ 

'lE", 'Glialle. 

ill' E|I'E ; ,By%kn. : 

ill: ';'''E.E^'il;:'''' E''': ■ Vttiryan. 

ill ;iEo" ' 1'^ ' Lama. 

■ E' . Thatimng. 

Ill i':'!'"' ' 'i'' 

III '' i.| ■ E ■ 1 , G'Onduk. 

|E'E ■.'.■'I' ■■ ' ' Go'hori. 

|||f. ; Barahi. 

Gliarti. 

Lamichaijya. 

Siddb. 

Kar4.mati. 

Gdsfi. ■ 

Bagftiya. 

OharKlu. 

Charki. 

Kbati. 

Giiaburi. 

Peng'i. 

.Dbakareu. 

Gueungs. 

.K.baptari. 

Gbuudaae* 

Bbarlu. 

Jimei. 

Lop^te. 

Lolhaug; 

Biilung-. 

Shakya Lama. 

Goiaagya. 

KliaagTa, 

Tange. 

Gli<^nya. 

'Paiiiicli, 

MeogL , 

Ball Laraa. 

KEnrilngi. 

■ .Khiilal. 

Surya Vaosi Lams. 
Madan. 

Palami. 


i: Lieut. A. Burnes, Bombav Armv Asst 

Resides at Kutch. ' ; ' 

|i ® Our first care on entering £oAMra was to change oar garb, an 4 

lEill' t ■ adopt the usages prescribed by the laws of the country. A peti- 

iiiKf ' of the necessity, 

I'liiS 'hat to do so was in consonance with our own plans, and we did not 

I « t * moment in fulfilUng them. Our turbans were exchanged for 

shabby sheep-skin caps with the for inside, and our &w«r5«n& were 
thrown aside fbr a rude piece of rope or tape. The outer garment of 
is ill E ; **“ country was discontinued, as well as our stockings, since these are 
|| ii i l the emblems of distinction in the holy city of Bokhara between an in. 

|| i| :|l hhel and a true belierer. We know also that none but a Muhammedan 

I iS f might nde within the walls of the city, and we had an inward fee W 

%vhich told us to be heartily gratified if we were permitted, at sucfo 
: , trifling sacrifices, to continue our abode in the capital. A couplet=^ which 

describes Samarcand as the paradise of the world, also names BoMdra 
^ of reHgionand of isiim ^ and impious and powerless as 

; we were, we could have no desire to try experiments among those who 

- seemed, _ outwardly, at least, such bigots. The dress which I have de- 

; scribed is nowhere enjoined by the Qordn, nor did it obtain in these 
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jromeof tiie Klialiplis discovered tliat tlie faithful sliotiM be distiiigiiislieii 
fiisni those who were iiot:Muliattiiiiedans, 

()i'\ entering the city^ the aiitliorities did not even searcli ns, bnt in 
the afteniooii an officer summoned us. to the presence of t!ie iiiiaisten 
2vi'y fellow-traveller was yet -prostrated by fever, and could not iieeoiiv 
pany me; 1 therefore proceeded alone to. the ark or palace whence the 
minister lived along wvitli the king. I was - lost in aniazcmciit at tiie 
iiO\el scene before me, since we' had to wtdk for about two miles through 
tile streets of Bokkara before reaching the palace. I was immediately 
introduced to the minister, or -as. iie ds- styled, the (h^ik B(fi, mi 
elderly ioau, of great iiifliience., who' was sitting in a small room, with a 
private court-yard in front; of it.' He desired me to be seated outside 
on the pavement, but evinced both a kind and considerate manner, which 
set my mind at ease. ' The' hardness of my seat, and the distance from 
the minister, did not o'verpo'wer me with grief, -since his son, who ap- 
peared during the interview,- was even .further removed -tliaii myself. ^ I 
presented a silver watch and a Kuslmir dress, wliicli I had brought for 
him ; but lie declined to receive anything, saying that he was- but the- 
.slave of the king. He then interrogated me for about two hoiirs., re---- 
ga,rding my own affairs and the objects which had brought me to .a 
cemntry so remote as Bokhara. I told the usual tale of being in pro^ 
gress ' towards our native country, and produced my passport from the 
Govenio'r General of iiidi.a, ■which the minister read with pecuIiEir. atten- 
tion. I the'ii added, that Bokhara wm a -country of such celebrity am-ong- 
easterii nations, that I had been chiedy induced, to, -visit 
the purpose of seeing it. But what is your profession, said the minis- 
ter ? I replied that I was an officer of the Indian army. But tell me,, 
said he, soniethiiig about your knowledge and he here entered upon 
various topics as to the customs and politics of Europe, but parti- 
'hidarly of- R'ussia, on which he was well informed. In. reply to his 
inqiiiries regarding our baggage, I considered it prudent to acquaint 
him that I had a sextant, since I concluded that we should be searched, 
and it was better to make a merit of necessity. Iinfo,rmed Mm therefore 
that i liked to observe the stars, and the other heavenly bodies., since it 
■was a most attractive study. On hearing this, the vizier’s attention was 
roused, and he begged, with some earnestness, and in a subdued tone of 
voice, that 1 would inform him of a favorable conjunction of the planets, 
and the price of grain which it indicated in the ensuing year. I told him, 
that our .astronomical knowledge did.not lead,.tQ,suc,h .inforiimtioa;, at., 
which he expressed Mmself disappointed. On the whole, however, he 
appeared to be satMed of my character, 'and assured me of protect 
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tioii ill' BMiara; he however proMMted our using pen, and ink, 
since it might lead to our conduct being; misrepresented to ,tlie king, 
and prove injurious. He also. added, that the route to the Caspian Sea 
by the way of had beenolosed ■ for :the last year ; and that, if we 
intended to enter Russia, we must either pursue the northern route' 
from BoMdra^ or cross the Turkman desert below Organj to xistra-^ 
Md on the Caspian. ' ; ^ 

Two clays after this in1:erview, I was again summoned by the vizier^ ' 
and found him surrounded by a great number of respectable persons, tO' 
whom he appeared desirous or exiiibitiiig .nie* 1 was cpiestioiied in 
such a wuiy as to make me believe that our, character was not altoge- 
ther free from suspicion; but the vizier said jestiiigiy, I suppose you 
have been writing about Bokhdra. Since I had in the first instance 
given so true a tale, I had here no apprehensions of contradiction, 'and 
freely told the party that I had come to see the world, and the wonders- 
,oi BokhiiTd} and that by the viziei s favor, 1 had been already peraQibu- 
: lating, the city, lire ministei "was the only person .who appeared 
pleased; with the .candour', .and said -that .he 'would he liappv to- see me, .at 
, .all times, m 'the .evening he mcprired if 1 had any curiosity.' to v exhibit 
,t '0 iiiin,," citlier : of : 1-ndia . 01 . -my -own. country ; .but I regretted my inabi'* 

:0a my' return home,- it occurred,, to me. 
the,:,^ah-curiou^ .vizier' might be gratified by the sight of a patent- 
compass, with its glasses, screws,. and reflectors; but I also feared that- 

■ lie''i.iii§ht -constime.^ of this complicated piece of medianisia-. 

Into a light 'Which wmid 'not be favorable. I however sallied ...forth with 

■ theinstinme'nt in in.y pocket, and soon found myself in the presence of' 

.■'■.'the'-vizier.: , I told Mm that I believed I- had found a. curiosity that- 

woiild gratify, liiin, and produced the compass, which was cpiite new and 
:■ of .very beautiful .workmanship, . I described its iitility,. and pointed' .out' 
...its beauty, .till the vizier 'seemed quite, to have .forgotten, - 
-but a'.slave of'tlie..Miig,'„and could receive nothing;*’ ind.eedhewas.pro- 
::,'^-eeeding .to,' bargain' for... its.', price,., when' I interrupted him. ; I 'assured' 
liiin that 1 had brought it from Hmdusfdn, that ’I might purposely 
present it to him ; since I had heard of his zeal in the cause of religion, 
and it would enable him to point to the holy Mecca, and rectify the 
Jim of the grand mosque, -which he was now building in RoMara. 
,l told him, that I could receive no reward, since we were already re- 
warded, above all price, by his protection. The €hsh Begt packed^ 
up the compass with all the haste and an^cty of a child, and said that 
he would take it direct to his Majesty,, and' describe the wonderful inge- 
Euity of ow nation. Thm, fell onefof my compasses. It was a fine 
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Jew . is as marked, a being as- tbe IlmM s Ms costume differs from 
the follower .of Bka.hmAj and a small conical cap marks tlie cliildren of 
Is.raeL .No mark however -'is so, distingnisMiig as the. well Imowii- 
featiires of the Hebrew people. In BokMra they are a race remark- 
aMy liaiidsoiiie^, and I saw more than one Rebecca in my peregrinations* 
Their features are set off by ringlets' of beautiful liaifs wliich hang over 
their cheeks and necks. There are about 4000 Jews i,!i Mokimra, origi- 
nally from Meskid. in Persia. They are chiedy employed in dyeing 
cloth. They receive the same treatment as the Hindis, A strayed 
Armenian, in a still different dress, represents that wandering nation ;■ 
l 3 ut there are few of them- in Bokhara, With these exceptions, the 
stranger beholds in the bazars a portly, fair, and well-dressed mass of 
people, the Miiliammedans of TiirMstdn, A large white turban, and a 
ohogha or pelisse of some dark colour over -three or four other of the 
same description is the general costume ; but the Megistan leads to the 
palace, and the Uzb'eks delight to appear before their King in, a mottled 
'garment of silk, called adrasf which is of all and the brightest 
colours, and would be intolerable to any but an UsMtk, ' . S.ome.of' the 
higher . persons are clothed -in brocade,, and one -may distiagmsh.'.the 
gradations .of the -chiefs, since those inffavour ride into the citadel, and 
the others dismount at the gate. Almost every individual who visits 
the.' King -is. attended, .by-, his- . and though this class of people are 

-for -.the. most part, ..Persians, -or -their 'descendants, they .have... a peculiar, 
appearance. It- is said,- indeed, that •. three -fourths of the people of Bo- 
are. of -.slave -extraction, for of -.the captives brought from Persia, 
-into' TurMstdn, few are. permitted to return, and, by .all -accounts, there 
-,ate^.inany..who have no mclinatio.ii to do so. A great portion of the ^ 
people of Bokhara appear on horseback. Whether mounted or on foot, 
they are dressed in boots, and the pedestrians strut on high and small 
heels on which it would puzxle a Cormthkm to walk or even stand. 
They rise about an inch and a half, and the pinnacle is not one-third the 
diameter. This is the national dress of the Uzbek. Some men of rank 
have a shoe over the boot, which is taken off on entering* a room. I 
must not forget the ladies in my enumeration of the inhabitants. 
They generally appear on horseback, riding as the men ; a few walk, and 
Ell are veiled with a black hair-cloth napkin. The difficulty of seeing 
through it makes the fair ones stare at every one as in a masquerade. 
There however no one must speak to them, and, if any of the King's 
harem pass, you are admonished to look in another direction, and get 
E punch on the head if you infringe the advice. So holy are the fair 
ones of the holy MohMm* 
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My reailcr will Imve now become familbm with tlie appearance of tlie 
inliabitaats of Bokhdm, From morn to niglit,- the crowd whicli assem« 
bies rais?es a liaiiimiiig* noise, and one .is stunned at the moving mass of 
iiiiinaii beings. In the middle of the area, the fruits of the soason are 
suki liiicler the shade of a square piece of mat, supported by a single pole. 
One wonders at the never-ending: employment of the fruiterers in dealing' 
out tlieir grapes, melons, apricots, apples, peaches, pears, and plums 
for the coiitiiiiied succession of purchasers proves that the tide of men 
still flows. ' With difiiculty ■ a passage caii' be forced through the 
streets, rtiitl it is only clone- at the. momentary risk of. being run over by 
some one on the back of a horse or an a.S3, , These latter animals arc 
exceedingly comnion and very fine, they amble along at a quick pace 
their riders and burthens. Carts ^ of a light construction are also driving' 
lip and down, since the nature of the country, and .the streets which are 
not too narrow, admit of wheeled- carriages in .: all parts of the hazan» 
Everywhere are seen people making tea., whicli is done in huge Eiiropcaia 
iims instead of tea-pots, and kept hot by . a metal tube. The pen- 
chant of the Bokkaris for tea is, I believe, without parallel ; for they 
dri,rik i:fe at- all times and places, and in half a dozen ways, with and 
without sugar, with and without milk, writli grease, with salt, 
Next to the venders of this hot beverage, one may purchase rahet«i 
jail/' or the delight of life, grape jelly or syrup mixed up with chopped 
ice. -The ahundance of ice is one of the greatest luxuries in BMdm^ 
and it may be had till the cold weather makes it unnecessary. It- is pitted 
in winter, and sold -.so cheap -that- it is within the reacli -of the .poorest 
people.' No one ever thinks of drinking water without Icing it, and a 
beggar may be seen purchasing it as he proclaimshis poverty and entreats 
the bounty .of the passenger. It is a nice and refreshing sight to see 
.the huge masses of it with the thermometer at 90***, coloured, scraped, 
and piled into heaps like snow to tickle the Usbeh' palate. It would 
be endless to describe the whole body of traders : suffice it to say, that 
almost every thing may be purchased in the Megistan . ; the jewellery 
and cutler}’* of Europe (coarse enough however), the tea of China, the 
sugar of India, the spices of Manilla, &c. &c. One may also add to 
his stores of learning, both TiirM and Persian, at the book-stalls, 
where the learned or would-be-so pore over tattered pages at a 
hawker's board. As one withdraws in the evening from this bustling 
crowd to the more retired parts of the city, he treads his w*ay through 
arched bazars, now empty, and passes mosques surmounted by hand- 
some cupolas, and adorned by all the simple ornaments which are at|- 
mitted by Muhammedans. After the bazar hours, these are crowded 
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for evening prayers. At tlie doors of tlie colleges, ■wliicli generally 
face tlie mosques, one' may see the stadeiits lounging after the ' labours 
of the day, 'iiot 'however "so gay or so young as the tyros of an Eiiropean 
iinivers^, hut many of them" grave and demure old iiien, with more' 
Iiypocris}^ but by no means less vice, than their youthful prototypes 
in another' quarter of the world, ■ These people however are stained by 
vices Avhich there find no shelter even among the most depraved liber- 
tines. With: the twilight this busy scene closes, the King’s drum beats,: 
it m re-echoed by others in every part of the city, and at a certain ' 
hour no one is permitted to move out without a lantern. From these 
arrangements, the police of the city is excellent, and in every street 
'large bales of cloth are left on the stalls at riigiit in perfect safety.' All 
is silence till the morn, when the hustle again commences in the Regis^, 
tmif the busy hive of -men. The day is ushered in with the same guz- 
zling and tea- drinking, and hundreds of boys and donkeys laden' with 
milk hasten to the busy throng. The milk is sold in small bowls, over 
•which the cream -lioats ; a lad will bring twenty or thirty of these to 
'inarlcet, in' shelves supported and suspended by a', stick over .his ■ shoul- 
tler. 'Whatever number "may be. 'bronglit., speedily disappear among 
: the tea-drinking impulation of .'this great city. 

; 'Soon our arrival, -t'l -''paid a' visit to; our late travelling com-" 
f anions, tea '.merchants, , who taken up their abode in a' 

. caravansery, ' and were- 'busy "in '■unpacking’, appraising, and 'selling 
'their.'tea. , They /sent'' to the bazar for ice and apricots, -which 'we 
"'■sat' down . ..and enjoyed together.'- One of the purchasers took me for 
■■;-a 'tea merch-ant from the society I was in, and asked for my invest- 
ment.;'' ''^ a^orded both the merchants ' and myself some 

■' 'ainusemeiit, but'lhey did not undeceive the. man' on my' mercantile 
character, and we continued to converse together. He spoke of the 
news of the day, the late conquests of the king at Shahr Sahs, and 
of the threats of the Persians to attack all without his ever 

suspecting me to be ought but an Asiatic. In return, we had visits 
from these merchants, and many other' persons who principally came 
to gratify their curiosity.- .'We were .not ' permitted to write, and 
it was an agreeable manner of -passing , our time, since they - were -very 
comiaunicative. The Uzbeks are a simple people, with whom one gets 
'.most readily acquainted *, they speak in a curious tone of voice, as if 
they despised, or were angry "with, you. 

They never saluted us by any of the forms among Muhammedans, but 
•appeared to have another set of 'expressions, the most common of which 
wealth--' They nevertheless 
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jJways said tlie “/«?/(««” or blessing from tlie Qonfe, stretdiing out 

tlieir hands and stroking down their beards before they sat down. 
Many of our risitovs betrayed suspicions of our character, but still 
evinced no unwillingness to converse on all points, from the politics of 
their king to the state of their markets. Simple people, thev believe a 
spy must measure their forts and walls, they have no idea of the value 
of conversation. With such ready returns on the part of our guests, it 
was not irksome for me to explain the usages of Europe ; but let me 
advise a traveller to lay in a good stock of that kind of knowledge, be- 
fore he ventures to travel in eastern countries. One must have a 
smattering of trade, arts, science, religion, medicine, and, in fact, of 
every thing; and any answer is better than a negative, since ignorance, 
real or pretended, is construed into wilful concealment. 

I tookan early opportunity of seeing the slave hazar of Bolchdra, which 
is held every Saturday morning. The Uzbeks manage all their affaii-s by 
means of slaves, who are chiefly brought from Persia by the Turkmans. 
These poor wretches are here exposed for sale, and occupy thirty or forty 
sbdls, where tliey are examined like cattle, only wdth this difference, that 
tiiey are able to give an account of themselves viva voce. On the 
morning which I visited the bazar, there were only six unfortunate 
beings, and I witnessed the manner in which they are disposed of. 
They are first interrogated regarding their parentage and capture, 
and if they ai-e Muhammedans, that is, Sunnis. The question is put 
in that form, for the Uzbeks do not consider a Shiah to be a true 
believer, since with them, as with the primitive Christians, a secta- 
ry is more odious than an unbeliever. After the intended purchaser 
is satisfied of the slave’s being an infidel (kqfr), he examines his body, 
particularly noting if he be free from leprosy, so common in Tfirkts- 
tdu, and he then proceeds to bargain for his price. Three of the 
Persian boys were for sale at thirty tillas of gold a piece*, and it was 
surprising to see how contented the poor fellows sat under their lot. I 
heard one of them telling how he had been seized south of MesMd 
while tending his flock ; another, who overheard a conversation among 
the bystanders regarding the scarcity of slaves that season, stated 
that a great nximber had been taken. His companion said with some 
feeling, Itou and I only think so, because of our own misfortune; but 
these people must know better. There was one unfortunate girl, hut 
she Lad been long in service, and was now being sold by her master 
because of his poverty. I felt that many a tear had been shed 
in the comt where I surveyed the scene, but I was assured from every 
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' c|iiarter tliat slaves are well treated and well fed,, and tlie circumstance 
of so many of them remaining in the country after they, .have,, been 
'iiiaiiiimitteci seems to establish' thiS; fact. The bazars oi Bokhara are 
cliieiy., siipplieci from Russians and, Chinese are also sold 
but rarely. The feelings of ■ an European revolt at this odious traffic; 
,l3ut the entertain no such notions, and believe that they are 

conferring a benefit on a Persian when they purchase' him, in hopes that 
lie may reiiounce Ms heretical opinions. 

' 'IToiii the slave^marketl passed on that inorning to the great bazar, and 
the very first sight 'which fell under nay notice was the ofienders against 
Miihaiiimedaiiisin of the preceding Friday. The}^ consisted of four iiidivi™ 
duals, 'wliohad been caught asleep at prayer time, and a ' youth who had 
been seen smoking in public. They wmre all tied to each other, and the 
tobacco-lover led the way, holding his hooka or pipe in his hand. The of- 
ficer of police followed with a thick- thong, and chastised them as he went, 
calling alo'ud, Ye followers of Islam, behold the punishment of those who 
violate the 'law f Never however was there such a series of con,tradic- 
tioii and absurdity as in: the practice .and theory of religion in SoMim.; 
You, '.may openly purchase tobacco, and all, the most approved parapher- 
, nalia .for^ inhaling its' narcotic "qualities' ; yet if seen smoking ' in. publi.c,"' 
you- are : straightway dragged. -before, the Qazi, punished, by stripes,' 
or paraded on a donkey with a blackened face, while the innocent hooka 
hangs before you as a warning to others. If a person is caught flying 
pigeons : on, a, Friday, he is sent forth with the dead bird round 'Ms, neck,,, 
seated on a camel. If seen in the streets at the time of prayers, and con- 
vlctcd of such liabitual neglect, fines and imprisoniuent follow^ ; yet there 
are bands of the most abominable wretches wdio frequent the streets in 
the evening, and encourage the violation of the Qoran, The laws 
of tlie Faithful punish this ofience with death, but the Commander of the 
Faithful (the King is so called) sets an example to his subjects, and follows 
the. customs,' of his 'fore-fathers..- ■ Every -thing indeed present's'- a tissue 
of contradictions, and none were more apparent to me than the punish- 
ment of these culprits, who were marching -with all the pomp of publicity, 
by the very gatC' way of the court, where human beings were levelled 
with the brutes of the eai*th, m doubt against the laws of humanity, but 
m certamhj against the laws of Muhammed. 

The limits of Bokhara, sought our society with great avidity, for 
that people seem always to look.- upon the English as their superiors. 
They tfisited us in every cotmtry we passed, and would never speak 
any other language than which seemed a bond of ' union ' 

between us and them. In this country they appear to enjoy a suiici- 
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ciit decree of toleration to' enable tlieni'to live .happily. An enume- 
ration of tlieir lestrictioiis might make them appear a persecuted race* 
Tliev are not peniiittedto build temples,' set up idols, or walk ia pro- 
cession ; they do not ride within the walls of the' city, and iiiiist ’wear 
a peculiar dress. ' They pay the jizzya, or capitation tax, which varies 
from four to eight rupees a year; but this they only render in common 
with others, not Muhainmedans. They must never abuse or ill use a 
Muliammeclaii. When the King passes their quarter of the city,, they 
must draw up and wish, him health and prosperity. 'When on horseback 
outside the city, they must dismount if- they meet His M'ajesty, or the 
Qazi, They are not pei'initted to purchase female slaves, as an infidel 
would defile a believer ; nor do any of them bringtlieir families beyond the 
Oxiis. For these sacrifices, the Hmdm in. Bo'kMra live unmolested, and 
in all trials and suits Inum equal justice with the Muhammeclans. I could 
hear of no forcible, instance of conversion to Js/dm, though three or 
'four .individuals .had changed their creed in as many years. The de- 
portment 'of,t,!iese people is most sober and orderly; one would imagine 
that the ' tribe had renounced laughter, if he Judged by the .gTav,ity of 
their countenances. They themselves however speak highly of their 
privileges, and are satisfied at the celerity wdth which they can , realize 
money, though it be at the sacrifice of their prejudices. There are 
about three hundred Hindus in Bokhara, and they live in a caravan- 
sery of .their own. They are chiefiy natives of Shikdrpir, in. Smd.a»'' 
and ' tlieir number ivS on the increase. The Uzbeks and indeed att"- 
the MuhamiBedans, find themselves vanqmslied by.the industry-' of these 
people, who w^ill stake the largest sum.s- of .money for the smallest gain;-: 

Among the Hindus wm had a singular visitor in a deserter from 
the Indian Army at Bombay I He had set out on a pilgrimage to 
all, the shrines of the Hindu world, and was then proceeding to 
the fire temples on the. shores... of -'the Caspian.- I knew , many ' of 
the oiBcers of the Regiment (the 24th N. L) to which he had be- 
longed, and felt pleased at hearing names which were familiar to 
me in this remote city. I listened with interest to the man's detail 
of his adventures and ti’avels, nor was he deterred hy any fear that I 
would lodge information against him and secure his apprehension, 
looked upon him as a brother in arms, and he am, used me with many a' 
tale of our friend Mueab Bio of Kundiz, whom he had served as a 
bombardier, and followed in his campaigns. This man, when 'he first 
shewed himself, was disguised in thie dress of a pilgrim ; but the carriage 
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of a soldier, is' not to be^ mistaken, .tliougli Im lias traversed tlie hioiid,,-, 
tains and deserts to Bokhara. ■ 

;■ Tile '.bouse in winch we lodged was exceediiigiy small, and' oveiv 
lo,okeci, on every 'Side'; but we could not regret, it, .since it present- 
ed an opportunity of -seeing a Tm'kl beauty, a most handsome young 
lady, who prome'naded one of. the surrouiidiiig balconies, and toishei 
to Jkmk ' die was not seen. A pretended flight was not even neg- 
lected .by this Mr one, whose curiosity often prompted her to steal 
a vglance at the Firingis. Since we had a Mr exchange, she v^as 
any 'thing but an intruder, though unfortunately too distant for us to 
indulge in the sw^eet music of speech.” The ladies of Bokhara stmn 
tlieir teeth quite black, tlw plait their hair and allow it to liaiig in 
tresses down tlieir shoulders. Their dress differs little from the men ; 
they hv ear the same pelisses, only that the two sleeves, instead of bemg 
used as' such, are tucked together and tied behind. In the house even 
they dress in large Hessian boots, made of velvet and highly ornamented. 
What a strange taste for those who are eternally concealed, to choose 
to be thus booted as if prepared for a journey. On the head they vrear 
large white turbans, but a veil covers the face, and many a lovely coun- 
tenance wastes its fragrance beneath this netting. The exhibition of 
beauty, in wdiicli so much of a woman's time is spent in more favored 
countries, is here unknown. A man may shoot his neighbour, if he 
sees him on a balcony at any but a stated hour. Assassination follows 
suspicion. The laws of the Qordn regarding the sex are here most 
strictly enforced. 

In my travels through Cabul I had often enjoyed the luxuries of the 
bath, according to the custom of the Orientals. I noiv had the same 
pleasure in Bokhara, but it was only admissable in some buildings, 
since the priests had asserted that the w-ater of certain baths would 
change into blood if polluted by a woman or an infidel 1 A bath is too 
w-ell know-n to require a description, but the operation is really most 
singular. You are stretched out like a fish, rubbed with a hair brush, 
scrubbed, bufletted and kicked about, but it is still very refreshing. 
-.The.' baths are most spacious. ■ .. They are Gonstructe.d c)ii::.the.'' 

plan of a panoptagon, many smaller domes surrounding a great one., 
and heated to different temperatures. In the day time the light is 
admitted from coloured glasses over the large dome, iu' the night a 
single lamp under it suffices for all 'the cells. The portion of the circle 
towards Mecca is appropriated as a mosque, where the luxurious Mu- 
hammedan may offer up hm 'orisons '.while he is enjoying one of the 
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promised blessings., of liis proplaefs paradise.' ■, Tliere are cigliteen batlis 
: ill Bokhitra, one or two are of very large dimensioTis; bnt the generality 
of .tiiern bring in an amiual income of 1.50 .(1000 Rupees). This 

.is a calcalation wiiicli may serve to number- tlieinliabitaTits. Eacli indi- 
vidiiai pays to the keeper of' the bath ten pieces of brass money, of 
wMc.il there are 1.35 in a rupee. About an .hundred people Hiav there-" 
fore bathe for and 150' life will give I5A100..'peo.ple' to each 

liatli. .. . Eighteen baths wdll give a total of 2,,700,000, who enjoy the 
luxury yearly. ' B'lit .the baths are' only used during the cold months, 
..and; .some of the poorer people are never table to afford the ex- 
pense. .. 

I did not omit to pay my .'.respe'cts to the minister while Irarn-- 
bie.d. about the city, and. Dr. Gerard in the 'course of ten days wa$ 
sufficiently recovered to accompany ' me. The Vizier ■ was ■ ecpially 
inqiiisitire with the Nawab. at ..CgMI regarding the maiiufacture.. of 
medicines and ' plasters, and the Doctor ’ eiideavo'ured to meet his 
mdshes. We had liowever got into a more civilized region on our 
approach to Europe, since the Vizier had received quiiiiiie and other 
medicines from Goiistantinopie. We sat with . the minister, while he 
Was transacting business, and saw him levy liis duties on the mer-* 
chants, who were never more liberally treated in any country. The 
webs of cloth are produced, and every fortieth piece is taken in place of: 
duties. . This gives the merchant his profits, nor distresses him .' for, 
.ready-money. A Muliammedan. indeed has only to take-, the name of 
the prophet, stroke down his beard, and declare himself poor, to be 
relieved from all duties. One man said he had witnesses to prove his 
being in debt, and would produce them. The minister replied, Gi've us 
your oath, -we want no witnesses: 'he. gave, it, .-every .one called .out ' 
**'God is great/* and said the fdtaha^'' on which the goods were re- 
turned without an iota of charge. ^ With every disposition to judge fa- 
vourably of the Asiatics, (and my opinions regarding them improved, as 
I knew them better,) I have not found them free from falsehood : I fear, 
therefore, that many a false oath is taken among them. No people 
could be more libera! encouragers of commerce than the rulers of 
Bokhara. During the reign of the last monarch the duties on goods 
were never paid till they were sold, as in the bonding system of a Bri- 
tish custom-house. The Vizier on this occasion conversed at great 
length on subjects of commerce relating to Bokhara and Britain, and 
expressed much anxiety to increase the communication between the 
countries, requesting that I myself - would' return to Bokhara, and not 
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forget to bring a .good pair of spectacles for, bis .use. , . ..Dur intercourse 
was now established on , a footing which promise.d well : I took occasion; 
therefore to express.a'wish to- the,-. Vizier, of paying my homage ^ to the 
King. I .had touched .on.,.a tender point, for it appeared that the- minister 
had feared our being charged with some proposals to His Majesty, 
which we concealed from himself. ‘‘ I am as good as the Awir/^' (so- 
tlie King is called,) said he, ‘‘ and if you have no matters, of biisin ess, 
to transact with the king, what have trar'eliers to do with courts ?” - 1- 
tokl -hiin of - our curiosity on these points, but he did not choose that 
we should have the honor, and that \vas sufficient for abaiidoniiig the 
suit. 

I was nevertheless resolved to have a sight of Royalty, and at 
,|nkbday , -on the following Friday repaired to the great mosque, ' a 
building of Tiiiioiirlane, and saw His Majesty and his court pass- 
isg from prayers. The - King appears to be under thirty years of age, 
and has not a prepossessing countenance;' his eyes' are small, .his 
visage gamit, and pale. He was plainly dressed in a silken robe of 
with a white turban. He sometimes wears an aigrette of 
feathers, ornamented with diamonds. The Qoy^an was carried in front 
of him, and he was preceded and followed by t^wo golden mace-bearers, 
who exclaimed in Turkish, ‘‘ Pray to God that the Commander of the 
Faithful may act justly V His suite did not exceed an hundred people ; 
most of them were dressed in robes of Russian brocade, and wore gold 
ornamented swords — I should call them knives, the mark of honor in 
this country. His present Majesty has more state than any of his pre- 
decessors ; but he may consider it necessary to aifect humility in a tem- 
ple, and in returning from a religious ceremony. The people drew up 
by the %vay side as he passed, and wnth a stroke of their beards wished 
His Majesty peace; I did the same. The character of this King, Baha- 
B.tiE Khah,, .stands ,.high..,among.^ 'his: : countrymen ;','.at' 'his,., elevation , to, 
the throne, he distributed ail his wealth. He is strict in his religious 
observances, and less, bigotted - than his father, Mia- Hydbr, He acts-^ 
according to the Qordrt in all cases, and it is pretended that lie even 
lives on the capitation tm which is levied from the Jews and HmMs^ 

The revenues of the country are said to be spent in maintaining 
mnIMts and mosques -but this yo.ung King is ambitious and warlike* 
and I believe that it is , therefore more probable he turns his treasure 
to the increase of his power. 

The life of this King,, is les's enviable than that of most private 
^ The water wMeh he drinks is brought^ in skins from the river^ 
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TOcler tine cliarge’aiid seal of two oflcers, - It. is'- opened by tlie Vizier, 
and first tastcid by liis 'people, and then 'by himself, when it is agaia 
sealed and dispatched to the King.- The daily victuals of flis Majesty 
undergo a like examhmtioix: the minister eats, h gives to those aroiirid 
him, they mniit the- lapse of an hour to judge of their effect, when tiicty 
are, locked up i'li a box and dispatched !" His Majesty has one key and 
Ills minister another. Fruit, sweetmeats, and. every eatable undergo 
the same cxaiiiiirdtion, and' we .shall hardly suppose the good King of 
the Usbi'h ever enjoys a hot' meal or a -fresh- cooked diarter. 'Poison 
is in frequent request, as we may judge'.'- by ' the ' homely occupations of a 
minister of state. The rise of His MaJ.esty Iii'cnself to the throne he 
now holds is not however -withoiit strong suspicion of a free distribu- 
tion of such draughts; bat the detail, of tho'se-e vents belongs to another 
portion of my subject. 

I expressed a wish soon after reaching- 'JuMdra to see some of 
the unfortunate ilussians who have been sold into this country.- One- 
evening, a stout and manly .looking person fell at my feet -and kissed 
them. He w-as a Russian of the - name of 0-bbgory Fulukoff, who 
had been kidnapped when asleep at- an outpost, about twenty-five 
years ago; he wms the son. of a soldier, and now followed the 
trade, of a carpenter, I .made him sit down 'with us., . and give an- 
account of his woes and condition. . It was our dinner time, and the 
poor. , carpenter helped us to eat our pilao. Though but ten years of - 
age xvhen captured, he yet retained his .native language, and the most, 
ardent -love to return to his country. He paid seven tillas a year to' 
his master, who -allo'wed him- .to practise his trade, and keep all he 
might earn beyond that sum. He had a wife -and child, also slaves. “ 1 
am well treated by iny master, '^ ..said he, “ Igo where I chose, I asso- 
ciate with the people and personify the part of a Muharomedan, I appear 
happy, but lay heart burns for my, native land, ■where I would serve in 
the most despotic army with gladness. Could I but see it again, I 
would willingly die. I tell you my feelings, but I smother them from 
the Uzblks» 1 am yet a Christian, (here the poor fellow crossed himself 
after "the manner - of the Greek' Church,) and I live among a people 
who detest -with the utmost, cordiality every individual of that creed. 
It is only for my own peace that I call myself a Muhammedan.’* The 
poor fellow had acquired all the habits and manners of an Usblit, nor 
should I have been able to -distinguish him but for his blue eyes, red 
beard, and fairer skin. He inquired of me with much earnestness if 
there were any hopes of him and hi-s -eomrades - being released -; - but -I- 
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coiild'giTe liim no further news than the 'floating/rimioiirs .which I had 
,, heard .of the .Emperor's' intention 'to suppress the traffic by, an, army « 
He told me that the last embassy 'to Bokhara imder M. , NEGEi.hac! 
fa'iled to effect that .desired .end, but .that the sale 'of Russians had 
.ceased in Bokhara for the last ten years. ' There were not at present 
^ 130 iiatives of Russia in the kingdom.' 

The whole of those in Bokhdra would have been, released by the- 
Anahassador, had not some religious discussion arisen on the propriety ' 
of allowing Christians who had become Muharn'medaiis to relapse into, 
their idolatry ! The rnuUalis had seen the pictures in the Greek Church, 
and no argument will reverse what they state to be the evidence of 
their senses, that the Russians worship idols. There is generally some 
difference of opinion on all points, and that of the R'ussians and iJo/cAd-': 
ns on the subject of' slavery was much at variance. The Miihaninie-' 
.dans are not ' sensible of any offence in enslaving the Russians, since 
they state that Russia herself exhibits the example of a whole country 
of slaves, and particularly in the despotic government other soldiery, 
“I.f .w’'e''.'piirchase' Russians/'-'-say they,. the Russians buy the'RTei^sfii/f^ 

on onr frontier. We are Muhammedans, and they tamper with these 
people by thre'ats, bribery, and hopes to make them forsake their creed 
and become idolators. Look, on the other hand, at the Russians in 
Bokhdra, at their liberty, comfort, and toleration, and compare it with 
the black bread and unrelenting tyranny which they experience in their 
native country, and which has on some occasions driven them voluntarily 
to us." We shall not attempt to decide between the parties, but it is a 
melancholy rejection on the liberties of Russia, that they admit of a 
comparison with the institutions of a Tartar kingdom, whose pity, it is 
said, is only upon a par with the tyranny of the Afghan, 

With Russians, Hindus, and Uzbeks, our circle of acquaintance at 
Bokhara soon increased, and most of the Afghan and CabCd merchants 
sought our society, and we could not but feel gratified at the favorable 
opinion entertained by them of the British in India. One of them, 
SiRW- AK Khan, a Lohanee merchant of great opulence, to whom we 
were never introduced, offered us any money we might require, and did 
it in a manner that left no doubt of his sincerity. 'We were assailed 
by him and his countrymen, and even by Uzbeks, to give notes of 
band* certifying our acquaintance with them ; for the Afghans be- 
lieve the hand- writing to be a bond of union between English - 
men, and, that the possession of, it secures them an honorable recep- 
tion in India. We compiled with' the wishes of those who deserved 
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oiir coafideiice. Among onr otlier: friends was a Cashmir mcrcliaat^ 
wlio wislied iite mucli to assist liim in the preparation of cticliiueal, 
wliieli IS, 1’ believe, found in .B'oHdra, as a worm attached to the root of 
a wiki shrtil). There was also an old man named Haji Mieuk, wiio had 
seen the world from Canton to ■Constantinople, and secretly hro tight 
many old coins and rarities which are, .acceptable to Europeans, The 
most intiniate periiaps of all oni" acquaintance was our landlord, an 
Uzbek mereliant, named Makhsum, who traded to Ydrknid , He paid 
us a daily visit, aiici generally brought some, of his friends along with 
hi.m., : 1 ..shall iiie.rition an incident 'regarding this person, ■which is cre- 
ditable, to him. He w^as a n.iost communicative man, and gave me much 
interesting information ':' .as oiir. intimacy. mcreased,! interrogated him 
closely on the revenues, and resources ■of Bokhara, on its extent and 
powmr, and produced a small map' of .the 'country to exhibit before liini, . 
He replied to all my inquiries, and then. begging me to shut up the 
map, besought me never again to produce .such a paper in 
since there were mnuineraMe spies about the King, and it might be ■ 
productive of very serious consequences. He still co,i:itinued' his visits, 
and ills information with the same freedom as before* 0.!'i our, first 
arrival in tlie^ city, the keeper of the caravansary reiused us q'u,arters^.,' 
because .'we had no character, that is, .we ivere neither merchants nor 
ambassadors ; but this good man had let his . house to .’us* Hc' had. 
been attacked by. his neighbou.rs, terrified by. liis friends, and he-' 
himself ' trembled at the risk which he had incurred, , The keeper of ■ 
the caravansary now hid his head in shame, and the landlord shared 
our intimacy ; Ms neighbours curried favor with him to be brought to 
us, and our society was more courted than was agreeable. 


IIL*—0» the Climate ofNagpdr. By W, Geddes, Burgeon, Mad. Eur. Meg^^ 
To the Editor of the Journal of the Asiatic Society. 

At the request of my friend, Mr. Malcoumson, of the left wing, 
Madras European Regiment, I have the pleasure to forward the result 
of some meteorological observations, which he tells me may be inter- 
esting to you. I am much afraid that he may have given you reason 
to expect more useful information on this subject than I have it in my 
power to give you ; but the truth is, that I have generally confined my 
observations to the appearances on thC' sky, in the shape of clouds, and 
have paid less attention to the indications. given 'by mstrumerits; as I 
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■lia%^e 'been so ' situated , that I" have ei'ther 'not liaci ' snMcient leisure to ' 
make a, 'regular series, of observations' on ' tbe latter, or, those ' .instru-, 
'ments in my possession , have:.,-n.ot been sufficiently correct, to allow.; me 
to depend much upon them'. This you will, at once observe from the' 
circumstance of my barometrical inquiries being made on the sympie- 
gometer; in the aecompanying table; and you will perceive that the in- 
stmmeiit 'riiave, which was received here apparently in good order;, in : 
the month of ' January, 1831, from England, has become liable, to' the 
objections made to it, by yourself, in the 1 5'th' volume of the Asiatic ' . 
Eesearclies*, and this to such a degree, that I am doubtful whether yo,u , 
can make any use of the results which I now send you. ' 'They fully 
bear , out however your own observations. In E'urope, it appears, the 
instrument is conceived to rise in its indications, instead of lowering, as 
with us, at least if Imay judge from a note made in the 10th volume of 
Beewstek^S' J ournal of Science ; althougli,by the bye, the remark is rather 
obscure. With respect to the hygrometer used by me, it is one upon 
Eater’s plan of the ouMna grassf, made by Eobikson, in Devonshire 
Street, which is convenient from the facilities of ascertaining its indi- 
cations. Its extreme dryness is 0, extreme moisture 9.05, and the 
state of the atmosphere is at once shown from the index on the top of 
the instrument. By some trials made with Daniell’s hygrometer, 1.64 
of Eater w^as equal to 31 degrees of dryness, and 1.96 of the former to 
26 of dryness, and 3.69 to 10 degrees, as indicated by the dew-point 
on DANXELLt. You will perceive that I have not made my observations 
at the extremes of the diurnal changes in the atmosphere ; but as I have 
already said, I liave been in the habits chiefly of noting the state of 
my instrument more as explanatory of the appearances on the sky, 
than with other objects, and have accordingly chosen the periods which 
were most convenient to myself, for recording their indications. The 
state of the seasons, as extracted from my medical reports, will explain 
some points regarding the thermometer, and the quantity of rain given 
is . that observed to .h'av'e;fali.en.'at Nagpdr at the distance of ni.ne :m,iles 
of this place, and which was recorded by Dr. 'WTL3LiBj» late Eesidency' 
Burgeon there. 

* Vide also Gleanikus in Science, i. 201, 

t (Andropogon contartumj 

X M tkeyemperature, at which these compaTisous were made, is not mmthmdf 
it is impossible to form a correct scale tor Katek’s hygrometer : the safest plan will 
he to ammie tliat equal increments' denote nearly equal accessions of aqueous ten- 
sion ; 9.05 being 100 or extreme moisture, each indication may be divMed, by 9 to' 
ittd the tonsioa roo|,ddy,---Ei). ■ 
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M'Mraefs of ■ 'Meieoroiogkal ' Eemarh- made in, tJie Feriodical Beturn^' 

., Department of the :Might Wing ^ , Maims MwopeanMegimmi 3. simmneil 

atlCampiL 

' , . :First . quarter of . 1831,.* — . The, period , .includes. ' tlie last, , lialf \o.f 
tlie cold anxi' the' comnieiicemerit of the hot season. ,,; In January' of,, the, 
,preseiit .quarter, the sky was for the most part. clear throughout the 
month,,' the, cloudy appearances never extending beyond, a little 'cirriiS', 
or .; cirro-cmimlus, or a few,' cumuli dissolving in the evening, ;, and ...the ■ 
'"'wind was most' "generally from some part of the west in .the, morning,. 

. ..and: the east in the course of the day., but seldom blow.iiig with great,. 

' ;strengtli from' aiiy quarter, or continuing past sunset. The last .day. of 
January and first five days of February exhibited' appearances of a more 
moist state of the atmosphere, with a greater ' variety in the cloudy ,for«. 
Illations, „an.d' there was a slight ra.in through the. greater part of the 
second of this month, and again more heavily in the afternoon of the 
fourth. During the remainder of February, likewise, a greater degree of 
humidity prevailed, than in January, and nimbal masses were frequent- 
ly to be seen around the horizon in the afternoon, or evening. The 
sky was generally covered with a layer, more or less dense or irregulai% 
of a cirro-cumulous nature in the moramg, and from this occasionally a 
few drops of rain were found to fall about sunrise, while cumuli succeed- 
ed to this in the course of the day. On the third the sky was obscured 
by a fog in the morning, and again on the 2 ist and. 22nd a less degree 
of this description of cloud was present at the same time, in either case 
ending in cumuli. These cumuli, from whatever source originating, 
often changed into cirro-cumuli in the evening, and in other cases 
went on at an earlier part of the day, to form cumulo-strati, or nimbal 
clouds on various parts of the horizon. Excepting from the latter clouds, 
cirrus was but rarely seen, and there were only three perfectly 
clear days throughout the month. The wind, which was occasionally 
modified in the afternoon by the presence of clouds, observed the same 
general course as in January ; but occasionally southerly wind begm 
early in the forenoon, changing afterwards to one from the north-east, 

^ and this also was often found blowing more steadily than in the pre- 
ceding month* The month of March presented occasional short peri- 
ods of 'a moist description,' having cumulo- stratus masses formed in the 
^ afternoon, and from one of - these a considerable fall of rain took place 
' on the night of the 10th. . At other times, the appearances were much like 
^ those of the preceding 'months,..' but in a less degree, 'and the wind in 
J general followed^ the same; course' as' in. February,” 

, Second quarter of' 1831**-^*^. This' period, as mentioned in former' 

^ report,, ineludes-th^ height of the hoi season, and the commencement of 
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tlie rains. The seasons in general in this country, succeed to each 
otlier with so much regularity, and each in its appropriate period exhi- 
bits so little variety in the circumstances of diherent years, that it ap- 
pears inmecessary to enlarge upon those of the present season, further 
than to point at same period of last year. Eefcrring therefore to mv 
report for this quarter of 1 8S0, 1 have to state, that the chief peculiari- 
ties of the present season have been a greater, and more continiieci, 
degree of heat, than in the hot months of last year, a somewhat more 
early occurrence of the rains, and their being in greater abimdauee 
than during the month of Jtine, in 1830. In the beginning of April, 
several showers fell, and oiie"^ of these, on the 8th of the month, connist- 
ed of hailstones, the largest of which varied from six to nine inches in 
circumference. From this period, however, on to the commeucement 
of the monsoon, with the exception of a few drops at distant periods, 
no rain took place, and this space of two niontlis was one unbroken 
contiiiuatioii of hot-weathcr. During this time a registering thermo- 
meter, exposed to a breeze in an outer room, shewed the rising of the 
quicksilver daily from the 27th of April to the 7tli of June, with three 
■ exceptions, to from 100 to 107. To this succeeded the rains, which 
conimeBced on the afternoon mf the latter date, and Ihrongdiout. the. ' re- 
mainder of the month showers took place almost dally ; the quantity '’-.of ' 
rain the end of , the month being- nearly double that of the same '■ 
period of . last 3 ’'ear.** 

Third quarter of 1831 This period comprises the chief, part 
of the rains, and at the same time the most unhealthy portion of the' 
year. As mentioned in last report, a great quantity of rain fell in June; 
but this was followed by a dry period of twenty clays, viz. from the ■ 
22iid of June, until the llth of July. The remainder of the latter 
month "was, generally speaking, wet, especially towards the end of the 
month ; but altogether the rain wdiicli fell in July w^as somewhat below 
the quantity in the same period of last year. The month of August in 
both years has been attended with the most continued rain of the sea- 
son# and this has kept up a continued degree of moisture on the surface 
throughout the month. In September, there have been a few larger 
intervals^ of fair weatheri“but occasionally heavy- falls -of' rain 'have 'taken-" 
place, and the ground has been in a constantly moist state in conse- 
quence. The monsoon, on the whole, has been accompanied with, the 
average quantity of rain, the chief peculiarities being the extensive fall 
in June, and the succeeding dry weather until the middle of July. 
The wind, as usual, has been cMefiy from the westward, and, at times^ 
In the early part of the season, has blown with considerable strength* 
A Tide page 5. ■ : - 
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la the month of August, however, and more especially in September, ‘ 
there have been occasionally north or south easterly -winds, and some of 
these have been attended with heavy falls of min” 

Fourth quarter of 1S3L — ‘*The weather throughout the quarter 
has shewn little of that settled appearance which formed its principal 
feature in the same period of last year, and which is usual at this season. 
A gi’eater tendency to the formation of cloudy masses upon the shy, 
and the frequent deposition of rain from these, has continued to prevail 
after the termination of the usual rainy months, than was manifested 
during the. same 1830, and has given altogether toAhe pre- . 

sent, season the peculiarity of a combination of cold and .moisture; but,' 
at the -.same time, a less degree of extreme heat and cold, than are 'USual 
at Kmnpti at this period of the year. ■ The rain has fallen particularly." 
from the 15 th to the 20th of October, in the first and last -week of 
November,, and .in the beginning, and .from the 1 5th to the .26th of 
December. The winds have in the intervals of settled weather fol- 
lowed their usual course in these months, of blowing slightly from the 
eastward in the fore and afternoons, and occasionally in the evening ; 
while, in the night and morning, there has either been a calm, or a 
slight wind from the westward. In the more unsettled portions of the 
quarter, the wind has either been irregular, or modified by the presence 
or passage of raining clouds, or it has shifted from either the north**, 
east or south, to another quarter, from wlience it has blown for a day 
or two, and the change has been generally attended by a greater or less 
degree of rains.” 

First half yearly return of 1832. — '' The period, comprising the 
last half of the cold season, the whole of the hot-weather, and the 
commencement of the rains, has altogether been a favourable one with 
respect to the health of the regiment : and this circumstance appears to 
be referrible to the genial nature of the season, the temperature of 
wdiich remained cool to a much later period than, is usual ; while along 
with this coolness, there has been more generally present a dry state 
of the atmosphere, than in the same seasons of the preceding years. 
The extreme heat, in the table prefixed, of Fahrenheit’s thermometer ap- 
pears greater, from, the, observations being taken in the two latter 
, months, on a registering thermometer, and the records being made 
from the hottest period of the day. The general features of the' wea- 
ther , have, as recorded .in .former, reports, consisted, in the early 
part of the half year, of cool, generally cloudless, days, with little wind^ 
diversifi,ed on the 20th of .February by a considerable fall of rain, with 
■ wmd^ from' the eastward ^ and,: latterly, until the 8th of Jane there has 
' beeii a.^gradual:v'or^irregalar. increase-, of temperature, with occasional^ 
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iHifirliS of greater moisture in tlie atmosphere ; but excepting on 

tlie .SOtli of llarcli,^ Ecrrain has fallen beyond a few drops' till tiic peri* 
ofi of June above-inentionecL. ' ■ The course of the season altogether has 
been observexl to be more backward' 'tlian is usual. The temperature 
Itas' remained low tO' a. later perio'd;; the progress of vegetation, as exhi- 
bited in the time of fiowermg'of trees,. and the maturation of tlicir fruits, 
has been coiisiclerahly behind what has'' been observed in previous ycfars; 
and connected perhaps with. the-same' cause, 'the rains have been 
yond their more regular season'' 'of shewing, 'themselves. Thus, after a 
little partial rain on the 8 th of 'June, the hot winds recommenced, and 
there was no further fall of rain, unti!'- 'the ,1.7th' of the month ; since 
w’'’hicli period, till the date .of. this report, the season has resumed its 
usual course, and the weather has. become moist and cool, with occa- 
sional falls of rain/'* 

6th. Second half year of-.'lS3'2'.— .‘.'‘The "period wducli includes the 
greater part of the rainy season, and half of the cold weather, has been 
distinguished by the abrupt cessation of the former, 'and the long con- 
tinuance accordingly of a dry state of the atmosphere, with its neces- 
sary conseqaeiice of a less degree of moisture of the soil, and of vegeta- 
tion ; aD'tl, as 'will be supposed' also, .of sources of malaria. , The regukr' 
rains may indeed be said to have terminated in the end of July in the 
present season ; for in the month of August, in wliieh usually the inosi 
continued or heavy falls take place, there has only been about a quarter of 
the usual supply, divided however very generally over the whole month; 
while in September, about half the quantity of the last two years has fallen, 
the greater part of which took place in the first four days of the month, 
and again on the 20th and 2 1st, Since this period, with the exception 
of a single shower on the 7 th of October, and a slight rain on the lOtli 
of December, the weather has been perfectly diy, exhibiting a settled 
appearance, with a cloudless sky ; or it has been more or less disturbed 
by the presence of rain or storms in neighbouring latitudes, cliiefiy, it 
would appear, from other observations, to the eastward. Altogether, 
the quantity of rain of the present season does not exceed half of that 
of 1831, or t'wo-thirds of 1830; and the fall is further peculiar in this, 
that unlike that of hist year, which continued heavily on through the 
months of August, September, October, November, and December, and 
of 1830, which was also heavy in August and September, with a consi“ 
derable fall likewise in October, the chief portion of the present year 
has taken place in the months • of June "and July, with only a scanty 
supply afterwards.” 

Daring the months of January, February, and March, 1833, the cliiel 
feature has been the continued dry state 'of the atmosphere; and, accord- 
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■ tlie. cloii.dy:^' appearances, ■ vihich have .for:' a claj; or.' two,, at times,', 
shewn a less,, degree of this "state, "have never, 'gone., on' to Tam,':'f artlier.' 
tlia'o, :a few drops,;, while the .weather has generally continued for dong 
pe.ri,o'ds .of an 'extremely .settled appearance^ 

. The .liail-storni on the .8th of Aprih lSSl, was referred at the. time to 
the occurrence , of an opposite current of dry winds, which appeared to, 
impinge upon the, sheet of rain presented to its inducBce, 'and. .the.' M-., 
lowing ..^description, taken from notes immediately afterwards,, seems to. 
'confirm' this idea. , Neither the sympiesometer or tliermometer shewed 
any, thing wwthy of. "'notice at tliis period. ■ The ' hygrometer had 
through thefi'tli and 7th of the month ranged from. 1.40' to' 1.72, .and 
during the S'th, it stood at 2.17 at m., 2.12 at 2 p. M.,,-and, 2,2,.2 
at "8 F. M. Until past '2. p. m. the. appearances on the .sky had been, 
cirrus from a. distant nimbal cloud in the morning, cirro-cumulus, 
loose,' cirro-stratus, and some cumuli, passing below this, also of ,a loose 
structure. , The wind had been blowing from the eastward in the morn- 
ing, changing in the forenoon to the south-east, and continuing from 
thence afterwards; but towards 2 f. m. the course of the cumuli above 
shewed a current of air flowing there from the westward. Shortly af- 
ter two, some distant thunder -was heard, and the sky had become 
nearly covered with cirrus. Cumuli were observed to commence rain- 
ing in the west, and they increased in size, and approached from that 
direction about 4 f. .m. Another nimbus was seen in the south-east- 
■ward, wdiile that in the west was advancing, and loud gusts of wind 
with much dust began blowing from the former towards the latter. In 
the mean time, the western cloud kept approaching, the rain falling 
from it, presenting a whitish appearance above the dust, some scud 
was seen passhig before it, in a course towards the east, and immedi- 
ately a heavy fall of hail took place, driven by a wind from the west- 
ward. The hail continued to fall for several minutes, and the course 
of the cloud towards the east could be traced for at least four miles, by 
the damage done to the fruit trees, glazed windows, &c, in the canton- 
ment, The breadth of the shower however was . extremely small, the 
ground being found quite .dry at a few hundred yards to the south- 
ward from where the hail, or rather the masses of ice, fell in greatest 
quantity, These masses were. irregular, and clean on the. outer surface, 
but in the centre ’presented a white crystallized appearance. Through- 
out the evening afterwards, several .large cumulo-strati. were seen in the 
east, with much lightning bhere;, and' a cool breeze blew from thence^ ' 
with cumulous fragments' of 'cloud on a clear sky. 
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lY^^TuMe slieirlng ike Rise of Spring tides in Bombag Ilarhour^ during 
nhjiii and dag, for ike gear 1832, eonmimkatei bg Bea, Notoji, BJsq. 
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V OK' the Niiihe Mmmfactnre of Turpentine, 

;Ii;' would' be an useful, point, of - inquiry to discoYcr in bow for we 
may turn the natural as well as . artiScial. products of tliis country to 
accoiiiit, dwitlujut looking elsewhere^ and particularly to England : in 
tlie shape of iiiagazine stores, Goverimientdias from the beginuiiig been 
importing articles of variouB descriptions at a. great expeiice, and at 
great risk; inaiiy of wliicli are not only procurable in tiie country, l>u.t 
to lie purchased at a rate niueh lower, and of a quality infinitely superi- 
or, to tliose from Engiand. ■ ■ No person acquainted with the interior of 
an arsenal or inagttziiie, who has given the matter any consideration 
whatever, can be at a loss to see how the. question applies, and both as 
a matter of economy, smd as a method of introducing stores of a better 
description into the public depots,, a .professional officer could, not 
better apply his attention, than, in en.deavoring ' to prove to Govern- 
ment the value of sucii an iinpiiry. I will, as opportimity offers,', bring 
fonvard points that come under iny- immediate observation ; and al- 
. thoiigh. to .maiiy people, the subjects of discussion may appear trifiiiig 
and '.uninteresting, or iiii worthy of that consideration, that I am inclined 
to give them.., it must still he recollected, that a very trifling saving on 
the rate of an article much in requisition is a matter of considerable 
iiiiportance, where the consumption of the article in question is great. 

In. commencenieiit of the subject, I will take the common fir (Bi.nus .. 
longifolia), native . name cMr, in .great abundance in the lower line. of. 
hills ■ that skirts' the Dtim» or valleys (at. the foot. of. the .Himalayas).,.' 
and separating them from the plains. From, this tree the natives obtain, 
in their rough way, tar and turpentine, and use the wood for work 
where lightness is required. The tar made by them, I imagine, is equal 
to that obtained by a more refined process, and the turpentine merely 
requires that attention which every establishment under the eye of 
skilful management could give, in producing the article as good as 
that from Europe. The method of obtaining tar, as put .into practice 
by the natives at the foot of these hills, is more simple, and apparently 
better tlian wliat is described as the custom in Norway, and other 
countries in Europe, wdiere tar is made by the foresters. The wood 
selected for the purpose is that which has either been cut or blown down 
the previous season, and which is dry. This is cut up into small pieces, 
and put into large earthen pots, holding about 10 seers (or pmimsj, 
with narrow necks, through the bottom of which holes of about | of 
an inch have been drilleci A pot so filled with the wood is then luted 
over with wet mud on the top and sides, -and a hole being dag in the 
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ground, a smaller ■pot, holding, about f . of seer of:; tiie .same clescrip.., 

■ tioii as, the aboYe, is placed in it, over wliicli the ;large one is put, ■a.ncl' 

: ■the sps.,ce round' refilled; with, ■earth'';; a heap ' of ';cow-diiiig; about i'5 
seers, is then piled over 'the "'whole, (which during tlie operatio'n requires 
repleiiisliing 'with' about; an equal quantity;) this is, set fire to, and kept ' 
'burning for abcait ' eight or nine hours, after which, the pots "are; reniov- 
' 'ed, 'axid;t!ie tar' w off into the lower vessel, is put aside 'irito 

' a 'ree'eptacle for that ' purpose : each pot runs of about five cliittaks of tar, 

' ■.and, gives 'a. refuse 'of' about a 'seer ■of charcoal — five .men will inake about 
two; .mainads and 10 se'ers,'or nine of these pots full of tar, _ during the" 
.month, and the expence of the article will be as foilo’ws; 

I, One head man, at per mo'nth,. , . . . ......... . . ... , ,5 0 0 

. Four men,, at each ■four rupees, 16' ' ,0 , ,0 

Purchase of pots and sundries, . ■ ■' 1 0; ■■ 0 ; 

Total, ...... . ,22 ■ 0.' 0", 


■:, , , Which on 2|ih,aunds will give urate per seerof tliree.'uima^^ 
nearly, from which is to be deducted the value of the charcoal, which in 
a large maimfactory is considerable ; in the above seven maunds, 35 seers, 
which in the forests wmuld sell for two rupees, reducing the rate per seer 
of tar to three annas seven pie nearly. This tar is used on the boats om 
the Doab Canal, and also on the wood- work of the dams and regulat- 
ing bridges, and wherever a 'weather boarding mixture is required; 
and I believe it may be recommended in every way. The common native 
turpentine is used also with the tar for these purposes. The fir wood 
itself is good for boxes, table, planks, and articles of that description, 
and also makes floats for rafting the heavier varieties of wnod ; it has 
also been used in making boats, (an experiment tried from its lightness, 
and cheapness of working,) but without that success that W' as anticipated, 
the planking having become completely rotten and unserviceable after 
the work of two seasons. The natives hold the wood in no esteem what- 
ever, but experience has shewn that for the purposes above-mentioned, 
namely for boxes, this fir is as good as the common deal, and 
from -its excessive lightness is certainly to be highly prized. 

Fig. 1. of Plate. IX. exhibits a sectional view of the simple turpen- 
tine-still of the natives; a is the vessel in which the wood is heated; 
h that in which the turpentine is collected. 
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Sm. Dml'ui. 

Vl.—Besrripiiou of /a Sun Dm! m the Court of the Moif Jfmjkif in tlw 
Fort. .of Agra, Dg €apt, J. T. Boile kv, Engineers* 

Among tlie curiosities of tMs'ouce great emporium of learning and 
art, wliicii liave attracted the attention of strangers, is a dial-plate of 
white marble, witli lines inlaid on' its surface of a black slate ; similar 
to the accompanying sketch. The., style, 'which appears to hare lieeii ati 
upright round pin, is gone, and the inlaying has been pulled out ; but 
tlie configuration of the' lines is. still perfect, being marked by the chan- 
nels wherein the inlaying fitted, '. The breadth of these channels is 
about §tli of an inch,. ■ 

The dial-plate is set up iii' the court of the Moti Mmjfr!, a building 
wliicli was constructed in the. latter end of the reign of Aurangzib, 
about the year 1673, and it is 'probable that this dial was put up about 
the same time ; but whether in its present site and positiom or elsewhere, 
T ImTe not been able to ascertain. 

The absence of hour lines, excepting xit and vi a. m, and t\ m» would 
lead to ' the s.iippositioii, that the object for which the dial was con- 
structed had reference only to the times of Miissuhiian prj.iyer ; but the 
object of the circular arc, which subtends an angle of about 95 .'degTees, . 
has never beem ■ explained, although many celebrated Moukwu have: 
.visited: ;the,i¥"a.^rd' and examined the. dial as it stands. 

The surface of the dial inclines south about |tbs,of an inch, .which leads . 
me to believe, :.that it lias been .removed from the place where it.was-ori- ■ 
ginally fixed ; for the inclination is too small to affect the projection of 
the shadow of the gnomon in any sensible degree, and I believe, there- 
fore, that it stood originally in a perfectly horizontal position. 

With regard to the true north point of the dial, it is difficult from 
the mere inspection of the lines upon it to come to a:ny determination. 
The Moti MmjU stands in lat. 27® 9' nearly, and the sun’s greatest de- 
clination N. being 23** 27 he of coarse can never approach nearer 
our zenith than 3® 41' to the south. Tt is not possible, therefore, 
that the circular arc, which is inclined about 29® to the present meri- 
dian line, could under any circumstances mark the path of the shadow 
of a style placed as the style of this dial vras, in a vertical position. 
Agra^ Harch 1.833., •■•V' 
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Yll. ‘-'-Catalogue of the most remarkable Celestial Objects visiM tke 
horizon of Calcutta, Mrranged' hi' order of Might jiscension,:/ 

We li.a¥e obtained' permission to give publicity to tiie following ca- 
talogiie,:wliicb was drawn up by Sir J. S. W. I-lBRsciiELn, to accompany' 
tbe ten feet reflecting telescope sent out to India by that distiiiguisbed 
astronomer /for tbe private, use of bis' relations in tbis CGimtry. 'It will 
of course aiisw’er 6 < 5 ^ually well for other telescopes, and will in some, 
measure serve as a test of their 'goodness and space-penetrating power.. ' 
The. names and numbers, in .the- last two coluinna .refer to .Bonn's 
imps of the. constellations, which 'aflbrd a ready means of iiiidin,g the 
place of the object in tbe heavens, as they represent the stars of the 
celestial sphere direct, whereas upon the globe they are necessaril^j- 
.reversed.' '. 'But to, those who do ' not possess Bodb’s maps, the'' right 
■ascension and decimation will, with a little more trouble, 'enable the 
common observer to discover their position, while the astronomer with 
his transit will And out the whole with ease-'i 

ExpUiKiation of the signs used in the Catalogue. 

Colmnn 3, contains an enunieration of the whole. One asterisk (*) placed against 
• a number denotes that the object is striking 5 two asterisks (**) that it is 
particuiariy curious, 

.CokmiU: 2 , contains the right ascension in hours, minutes, and seconds. 

Column 3,— — the declination in degrees and minutes. 

Column 4, N and S, indicate whether the declination is north or south. 

Column a, gives the authority whence the objects are extracted. The Roraan numbers 
* L 11. III.’ &c. refer to Sir W. Heuschk^l’s catalogue of nebni» and double 

A refers to Dunlop’s catalogue of southern nebuiae. 

ditto to ditto, double stars. 

M ditto to Messier’s nebulse. 

Column 6 , describes the object by the following signs. 

N, nebula. 

'double. ■' '/'/■/ '''/'/''/M'/' '■:/'/ /^^ 

O , globular cluster. 

0 > planetary nebulae. 

cluster of irregular figure. 

G> nebulous star. 

Column % refers to the numbered maps oi ^^Bodds ConsMiaikm:* 

* Out readers will remember the announcement at Bombay, in October last, of 
, the discovery of Biela’s Comet, which, from its being so stationary was supposed 
to be coming direct towards the, earth ; ’ the situation of the object proved it to be 
Wie nebuk in Andromeda, No. -3. When really seen by Sir John Heeschell oe the 
23rd September and again, in November,, the comet did however really appear ex- 
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The ■.Brilliant . cluster -in Perseus. 
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A very bright planetary nebula. 
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A ruby-coloured star 8m. 
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The cltt.ster in Auriga. 
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1 ' » S' 
1 s ’■5. 

S;.' 

'O 

6 




Z 

< 



1 ;:q 

■■ 7?: 






■' & 

f Tauri). A very corio.iis ob- 
ject. ■ * 

. 


-m 

5 24 411 

34 11 

N. 

M. 36 

Large ■ brilliant cluster in Auri- 
ga, 

■ Auriga,', 

5 

30 

5 25 36 

: 9 49 

1 N. 


■D. 

A Orionis. , 

Orion. ; 

12 

m 

5 27 13 

5 31 

S, 


0 

Tbe ..great nebula abou t 0 Orio- 

Orion, ; 

12 







uis. The . most extraordinary 
object perhaps' iii' the heavens. 



,:'32 

;5 32 6 

2 4 

S, 


D. 

^ Orionis, Very dose. Difficult. 

Orion. " 

12 

33 

.5 32 37 

9 0 

N. 

IV, 34 

0 

Planetary nebula. 

Orion., 

12' 

34 

,5 58 26 

24 ',3 

N. 

M. 35 


A line large brilliant cluster. 

Gemini., 

.12 

35 

6 14 30 

4 41 

,N. 


D, 

8 MoEoceroti&,'3rd class. 

Moiioce-, 

18 








.ros.' ' ■ 


36; 

6 48 0 

13 50 

S. 


D. i 

pt Canis Majoris, Isfc class. , 'ii 

Canis , 

18' 



8 9 

S. 



Maj. ' 


■ 37.1 

6 54 55 

M, 50 


Beautiful cluster of large stars. 

Monoce- 

18 








ros.. 


,3S: 

'.9"36 

22 17 

N. 


D. 

' 5 Oeiuinorum, Srd class. 

■Gemini.,', 

12', 

*39' 

'7,;,23 44: 

32 15 

,N:.. 


D. 

, Castor, 3rd class. Superb Bhumj 

Ge!n,inh,' 

12'':' 







■■■ ..star, ' 

Period of revolution 262 rears. 




'■';7.34';4S 

26 26 

S. 

A' ,53 


■K'..Ai*giis';-.”. Superb '::..D. star ■ 3rd 

A,rg"6. 

18''.' 




1 



class. 


$ih 

;,,§34g| 

14 25 

s. 

M, 46 

^ 1 

A very singular object. A cluster 

O'fficiiia,"'''' 

1''8 







of stars which has within it a 

Typo- 








planetaiy nebula, if the 10 

graphic 








feet will shew it^ which is 
■ '■■■', doubtful. 

ca. 



■::7''B4;38 

17 50 

s. 

IV. 64 

0 

;A beautiful planetaiy nebula, 12 
or 15' in diain. 

Argo. 

18.;,/, 

^4Z 


18 10 

N, 

' ■■ ■ 1 

D. 

f Cancri. Triple f3 1st and 3rd 
dasses. The dose small star 

Cancer. 

13 





, , I 


revolves about the larger in 
55 years. 



:,44 

8 16 18 

[2; 30 

\n.: 


D. 

(j> - Cancri, 2nd class. 

Cancer. 

!3 

45 

8 36 23 

:29 23 

''M, 


iX 

t Cancri. 4th class. Strongly ' 

Cancer. 

13 



1230 




contrasted colours. Large 

star yellow, siuail deep blue. 



46 

842 8 

N. 

M. 67 


An immensely rich duster. < 

Cancer. ! 


47 ■ 

9 40 50 

69 55 

N, 

„ 81,82 

N. 

A nebula 15' long in Ursa. i 

Ursa. 

m:: 

*48^ 

10 1.0 35 

20 42 

N. 


D. 

y Leonis. A most beautiful close i 

Ueo. ; 

mf 







double star. Rather difficult. 









Binary. Period of revolution 
probably about 700 years. 



*49 ; 

1016 49 

17 4S 

S. 

IVV 27 

0 ^ 

A beautiful planetary nebula, 40'' I 

['fydm, J 








or 1' diameter, like Jupiter, 


, 

11 848i 

1230 

N. 


B. 1 

Majoris 1st class, liiwy. 1 

Jrsa. , 

WM 




-- ' 



Period. well ascertained 58| 
..'.years/. ,'pAe of -the most re- 
. markable B'.’ stars. Rather dif-^ 















1833,] 


Visible hi tlm Eorkon of Cnlcutfd* 




Bescriptbii «f Object. 


— - -1 
k. 'm. a. 
11 1130 

i 

13 56 

N. 

HI. dci 

i 

■N.,, 

A very bright lengthened ih*- 

IijCO. 


!2 16 50 

62 7 

S. 

a" 123, 

lo: 

;■ buia." ■■ ■ 

a Crucis,2,nd class. Tbebrightest 

i 

ICinix. 



XWZ 27 52 2(1 55 N. V. 24 


•■^54 12 33 3 1 0 31 S. 


^•55 12 33 56 33 29 N, V. 42 

5S 12 47 9 3916'n. 

67 12 48 32 22 36 N. M. 64 
'58 13 4 47 19 7 N, M. 53 
59 13 7 4 42 58 N. M. 63 
60, 13 15 3.: 2,8 58 S. A 628 

»6I, 13 16 0 4634 S. A 440 


;■ and most ■ remarkable doiib,ie 
star, in , tlie ,soutli€ni liemis” 
plierefi, '■■Barelj rises above tin* 
Caicotta-hori'zonj bisk eiioiigii 
to he tolerably well .seen. ' 

■ t a Centaiiri excepreci. 

A long sword- shaped nebula. Coma 

.Bereii. 

7 V’irginis. One of the nufst re- ^ irgo. 
inarkahle of the Ilwart/ stars. 

Period of reroinfion 513 years 
Close and difficiiit, and becoBi,“ 

. iiig more so. 


A very lorn 
■■ rav. 


narrow nebuloiis Canes 

Veoatici 


**•62 13 22 40 48 3 N. M. 51 


D. a Caimm, Cor. Caroli, 4tli class. Canes 
Contrasted colours. Ven. ■ 

N. A nednila with .a micleus and a Coma 
black recess. Ber. 

0 A condensed globe of stars. Coma J 

.Ber, ,[ 

^ A very bright extended mass of Canes ^ 
stars like the finest dust. Ven. 

0 ■ A ■ globular cluster siidde,aly con- , Centaia- 
densed towaird the centre to an nis. 
extraordinary degree. 

' 0 ftj Cent;,mri*—not a star, h?jt a Centau- 
very large and splendid globn- rus, 
lar cluster — the finest in tiie 
southern bemisphere. 

© \a most wonderful object. A Canes j 
globe snrrountled by a dou- Ven. 
ble ring of nebula.“’H has a 
neb. near it, as a coinjuini- 
on. It is unique in the hea- 
vens. 


63 13 34 49 29 13 N. M. 3 

64 13 5811 55 13 N, M. 104 

65 1410 27 57 40 S. A" 159 
*66 14 28 0 60 6 S. 165 


0 A much 'compressed cluster. | Canes 

« Ven. 

M, A very 'bright nebula, Ursa 

Mm. 

D. y Centauri, 3rd class, 5 and 8 in. Ceiitau- 

nis. " 

D. a Centauri, 4th class, 1st find 4th Centaii- 
’ ' 'magnitudesH Distance 197 The 

■ ; brightest \<ibiu ble' star in the S. 

hemisphere. Very low lathe 
.SVhorixbh^ hut'-may beoccasi- 


I A very bright nebula. 
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1 

' ■ ' « s 

S'.' 

,:'C4' 

«s 

tH fl 

c/j 

J-1 

o 

Autliori- 

ty. 

'O . 

■ ,■ :Descri|iti'on'' 0 .f 

A' 

II 

O ■ 'scS , 

Q- , 

0 

o'' 


A. ?}?.. «., 








' €7 

14 .37 .34 

27 48 

N.. 


b: 

€ Bootis. A delicate but ’beaii- 

Bootis.' ' 

7 






© 

tif u] object. S mall star. B 1 'iie . 

' 1st class. 



€S 

14 5.1 ' :8 

32 21 

S. 

A 611 

A star . 7 8 m. with a nebulous 

Lupus. .. . ; 

15 






burr round it. 


"69 

15.' '10 6 

2 42 

N. 

M, .5 

© 

Very compressed g-lobiilar dus- 

L.ibra.I. 

14' 







ter, dia'meter 7 or '8^ A line 
object. 



70 

].')■■« 8 

3711 

N. 


D. 

^ Coronas. 

'Corona. 

.•7 

7j 

15 6 3 

33 30|S. 

A" 196 

1). 

t Lupi. An elegant D, star. ■ 

Lupus. ' 

15 

72 

15 55 0 

39 18:8. 


0. 

0 Scorpionis. 

Scorpio. 

15 

73 

16 ■^■» .49 

22 3i 

8. 

M. 80 

© 

A very compressed beautiful 

Scorpio. 

15 







g*lobular cluster. 


«74 

16'3'6 22 

36 47. 

N. 

M. 13 

© 

One of the finest ■ and most con- 

Hercuiis. 

'8 







densed of, all the globular' 
clusters between 7} and f Her- 









culis. 



■^7b 

16 37 18 

24 7 

N. 

Struve. 

O 

Very bright planetaiy disc, 6^' in 

Hercules, 

8 







diameter. 



*7P 

](i43 6 

4/ 55 

N. 

IV. 50 

0 

Very bright planetary nebula 4' 

Hercuie's.' 

'..'■S'. 







diameter. * 



77 

16 48 22 

349 

S.' 

M. 10 

© 

Beautiful cluster of very small 

Ophiu- 








stars. 

elms. 


7B 

16 52 10 

26 U 

s. 

M. 19 

0 

A compressed cluster^, 4' or 5' 

Scorpio 








diameter. 

orOphiu- 

il5. 








clms. 

S 

79 

17 6 54' 

14 35 

N. 


D. 

a Hercuiis. Contrasted colours. 

Hercuiis. 

' S 

BO 

17 9 6 

18 18 

8. 

M. 9 

0 

Very large bright © of ex- 

Ophiu- 

■9.. 







tremely small stars. 

chiis 

15'. 

v%I' 

1713 1 

4318 

N, 

M. 92 

0 

A globe of stars crowded toge- 

Hercuiis, 








ther beyond imagination. " ' 



82 

1719 1 

23 37 

S. 

IV. 11 

o 

Pretty bright, 30^' diameter. A 

Ophiu- S 

9. 






© 

well defined planetary disc. 

c'l'ins.. '1', ; 

'15:.' 

83 

17 23 40 

44 38 

S. 

A 457 

A nucleus, lu'' surrounded by 

Norma et 

15'' 






a nebulous atmosphere, S^dbi- 
'm.e.ter, .... .i 

Regula. 



«fg4 

1752. 1 

23 2 

S. 


D.N 

A 1st class double sitar in the cen- 

Saglttari* 

1'5''',. 






, 

tre of a triple nebula. N. B. 
The star is triple. i 

us, 1 



17 5347 

22 28 

s. 

M. 21 


A rich cluster of large stars. 

Sagittari-^ 

15 

,;86 

17 5514' 

43 38 

s. 

A 473 

-SS; 

Globular cluster, 3' diameter. 

US* i 

Telesco-' 








Excessively compressed at the 

centre. 

phim, 1 


#8f. 

17 56 , 6‘ 

2 33 

N. 


D. 

70 Ophiuchi Bmary ,* period 

Ophiu- 

9: 

ill 






, of revolution about 80 years. 
■'One of the most remarkable of 

chns* , 1 


Ml 






the well 'ascertained Bmarf 



SB 


6638 

n; 

MS 

ill 

diamelen Edges haasy* 

BracoL ' 

3 




jA 'wy briglit planetary disc, 
diameter. 


Strafe* 


Tbe 10-teet '.wili probably only 
sfiew tli'is as an oval nebnlaj lint 
■ ' . Its true shape is atul 

it' is one of -: the .most curious 
■ .' objects ill the heavens. 

[Very bright and pretty large. , 

rlobular cluster. S'' 


HUitiini I 

Sold- -I 


Very large 
diameter, 
e Lyr®;- A double'-- double star, 

■ ■ each .pair, being- a and 

■ p.robablY the whole a com-' 


Antk 

nous. 

Lyra. 


An elliptic ring— a most singu- 
lar object. Xs easily foiincl, as 
it lies hardly half w.ay be- 
■ tween $ and 7 Lyr®, ami is 
visible in the hnder (but 
barely ) . 

j3 Cygni. A. .beautiful coarse D' 
star of fmely contrasted co- 
lours. 


Cygtitis, 


Sagitta- 
! rfiis. 

i rius. 
V'ulpecu' 


Very large rich cluster, 9' dia- 
meter. 

10 " or 1, 


diameter. Considera- 
bly bright. 

'A most extraordinary object." 
A nebuloxis mass, shaped like 
a dumb bell, and involved in 
an elliptic feint atmosphere.! 

' N.B. The 10-feet reflector will 
not shew the atmosphere, but 
the body will be well seen. 

Very bright, large, round. 

■Eoundi : iirettyi 


Sagit- 

tarius. 

Do. 


45" diameter, 
bright. 

Very beautiful, large, easily re- 
soiveable. 

7 BelphmL 

One. of the ..largest and finest ofj 
' the ' planetaxy ' nebula. 


j, near y\ 

Aquarii, by which It is easily: 
foundt' ■ , ! 
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* 

!»p^ 



'' A . & 

fl' M 

<•1 

O o 

■o 

■ 1 

•M 

3*'' 

■; DescriptioB. of Object. ^ 



'id 



o.- 


k. S/2, s. 






61 Cygni. Bimrij period siboiit Cyg’iuis. 8 

105 20 59 17 

37 55 

N* 

■ . 


0. 







"400 years. This star has a ■ ■ 

■ very 'great' proper , 

. the heavens,, and: the two gO' ' , 

: together. ' , 

1CI6 21 22 4 

11 '26 

N. 

M. . 

:15 

© 

In Eqmileus, A fine' object. ■ Eqniiie- 10 

'■os* ' 

10^212458 

CO 

s. 

M. 

2 

0 

A 'Very condensed fme cluster., Aquari- : 16 


' 





, ' , , us. ' 

108 21 37 18 

37 10 

N, 




A beantiful ruby star 9 'in. ■ . Cygmis. 10 

10‘J 22 10 8 

0 55 

S. 



D. 

f Aqnarii, 3rd class— .'yme.) Aquari- 16 







■os. ■ , ' , , 1(1 

110 2317 31 

60 38 

N. 

M. 

52 


A beautiful cluster, 12' .diameter. Ce.pheus. .3 

Hi[23 17 55 

4l'36 


W- 

18 

O 

Superb' planetary 'nebula inAndro*'. 4 

— 






Andromeda. , meda. 

112 2330 0 

4736 

k 


■■25l! 

D. 

0 Phcenicis 6 and 6m. 3.'' Phmnk, 20 

113 23.49 16' 

55 48 


VI. 


© 

Beautiful compressed rich clus- Cassio- 4 





: 3bj 

'■ • pei®* ■ 









Vllf. — Description of a Compensatmi Barometer, and Ohservutlom on- 
Wet Barometers* By J. Prinsep, Sec. SiC. 

Where a daily register of the Barometer is kept, it becomes a seri- 
ous labour to apply tlie correction for temperature to every observa- 
tion: tl'iis inconv^rience has led to the suppression of the correction alto- 
gether in the tables published , at the Surveyor General’s office ; but who- 
ever may have occasion to use these valuable meteorological records must 
'himself 'reduce the indicatibits of the Barometric columns to the freezing 
point, and therefore little is ^gained by omitting the correction in the 

With a stationary barometer, in a climate liable to but small and 
regular alternations of atmospherical pressure, it is very easy to avoid 
alhdhis labour, by attaching a compensation tube for the adjustment 
of the 'index point* I hawe;beenin the "habit of using one with the 
-v instrument of which a, register is Mept at the Assay Office, and as it is 
, ,, very simple and easily madoi I shall beg leave to describe it, referring 
tb the. drawing of it in' Blate VIII. 

' ";CV' 'height of the mercurial column in a barometer depends directly 
, upph .the' w-e!ght of the atmosphere, andinversely iipon the density, or 
gravity, of the" quicksilver, which is liable to-alteration by 
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change of teiiipcratiirc* Wlieti the aocurate pressure of the air there- 
fore is ref|iii.red,, the height of the coluam must be reduced to what it 
would be at some fixed temperature and the -fTeezing pointy 32^ Faxh* 
has been universally adopted for this purpose, ■ ■ 

Suppose, therefore, by the side of the.'bax*ometer tube another truly 
cylindrical tube of glass to Be arranged . (as in the plate), closed at its 
lower end, and having mercury filled to the same height as that ia 
the. barometer : it is evident that this mercurial coluoi.n. will expand 
and contract with heat and coldy (or.- alter its density) in the same 
proportion as that vritliin the barometer itself ; and if the scale of inches 
he connected with an index-mark,, or -sight capable of sliding on the 
‘Second— or, as it may be called, the compmsation tube, so as to afForcl 
the means of adjustment with the variable .surface of the mercury within 
the latter, the barometrical height will be read o€ at once with the requi- 
site correction* It may he objected, that a diierentiength of mercurial 
column will require a different length of compensation tube ; hut where, 
as in India, the utmost variation of the pressure does not exceed 
one inch, nor the variation of temperature, 40 degree>3; the trillinger- 
ror from this cause may he neglected ; for the expansion of mercury 
being , 0.0180 from., 32'^' to .212®, or .0001 per degree, we have the-:,: ex- 
pansion of '30 inches for 40 degrees =.0040 x 30= .120* 
ditto for 29 iriclies, ,0040 X 29= J.16* 

extreme difference, .004 

wiiich is not more than the usual errors of observation. 

There is another point to be attended to, how^ever, in wdiich the cele- 
brated meteorologist Daniels was at fault, until corrected by Gat Juts*- 
SAC* ' On account of the expansion of glass with heat, mercury will 
appear to expand less in a glass tube than it actually does expand in the 
proportion of to that is, in the example given above, the ex- 
pansion in the compensation tube of 30 inches long, for 40 degrees, 
instead of .120 will only be ,103 ; whereas in the barometer, which is 
open to the cistern below, the height of the mercury is determined on 
hydrostatic principles, and is altogether'independent of the dimensions 
of the glass tube. To obviate this soul*ce of error, the length of the 
compensation column must be increased in the above ratio of 555 to 
648, or where the barometer stands on an average, at 30.000 inches, the 
compensation cohiiiin must have a length of 30Xlrf =35*0 inches, 
where the mean height is 29 inches the length will be 

* Many inountain barometers have an ivoiy scale - of correction for mean expan- 
sion of inercary and ^kf>% wlucli the makers have probably copied bom Baxik.ll'S 
original scale and have not since rectified. ' ' ' 




Bescripikn of aVompBrnMim' BarornGUfr 


.■'JIIay,: 


v^fbr'29■;mches,....., S.S.8;v: 

28, 'ditto. . ..... . .. . . , \32.5 ". 

, , ,^27 ditto'. 'Sl.S '.&e... . . 

But, slmiH sttcK lengtli be mconveEient, advantage may: be taken of 
tubes tliat’are not qnite cylmdrical, . by ■placing- the tapering' end iipper- 
iiiost, ' and" calculating- the efie'ct of the excess of iiierciiry below 'iipoa ' 
the range of the narrower part of the cGluimi : thus, in the instrument 
of which the drawing is given, "32 inches was ■ the comperisatmg 
.length required. 

^ To prove that the indications of this iiistrniiient vrere equally trust- , 
'worthy with the equated results of a common barometer, a series of: 
com.parisonS' was made both with the Surveyor . General’s standard, 
'instrument (thro'ugh the medium of the printed register) and with an ■ 
excellent Doli.ond’s barometer placed close' to mine : the results were 
as' follows; 


'■'My, barometer lower than Surveyor GeneraFs in June, 1832. 

^ ^ in March, 1833.' 


;, I>itt0 lo.wer , than a, . Dollond's barometer, ... ^ ; . . in .Nov. ■ 1832. ■ .■ 

in April 1833, 

12 comparisons at 10 a, m. in May gave. ... — .093 

10 Ditto at 4 p. M. ditto ditto — .093 


—.043 1 ' ■^ 

', — *044.|'",: 

" Therm.' SOiS'T''''''"' 

These accordances at opposite seasons of the year are sufficient to 
establish confidence in the comjpensatmi barometer, I should add, that 
''ani.':':m(iebted H. .C. Instrument maker for ...cariying 

my views into practice, and adapting the slow-motion screws and clamps 
in a neat and efficient manner. 


While on the subject of barometers, I would take occasion to caii« 
tioii all observers who are in the habit of using Englefield’s open tubes, 
that they should only be filled with mercury when the air is in a very 
dry state. This remark was elicited by a series of experiments made 
by Lieutenant Waugh of the Engineers, tvhen comparing Ms stock of 
Enguepield barometers, with my standard, before his departure on sur- 
''^ey::to;bhe,;MIIs/of 

One tube having been filled wilffi every precaution was found to 
stand 0.21 1 lower than the standard Barometer. It was emptied and 
refilled ; it then stood, _ —.499 

a seventh, —,700 
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fin eiglitli,. - . * — .687 

a iiintli time, . . . , — .702 


.It is needless to sayvtliat, in all these cases every cjire was taken to 
excloxie air. It a.ppears, therefore, that after filling- two or three tiroes^ 
the riiercurial column , stood, nearly *70 too low. The hygrometer at 
the same shewed . that the aqueous tension was .60, which so nearly 
agreed with the., former (making allowance for capillary action), tiiat 
we had no doubt at the ' time that the depression wms caused l)y mois- 
tare, attracted hy the tube from The air, the frequent re,aewal ofwliicli 
allo-wed the surfiice of. the glass to attain a state of liygrometric equi* 
librium with the latter, ■ That such was the case was further proved 
hy .repe.atiiig the operation on a. subsequent day, when the air was much 
drier ; the hygrometer then shewdiig a tension of .45, the barometer stood 
between ,394. and ,415 lower than the standard.. ■ 

It. is well known how pertinaciously water adheres to the surface of 
glass': ill da'mp weather an electrical machine ca'iinot be worked, tmless 
dried hy heat ; and any glass tiibe^ even in diy we.ather, if heated .in one. 
part, will shew the presence of water by -a condensation of mimite'.glo- 
hules in the colder parts of the tube. Such facts, in conjunctio.n 'with 
the positive testimony now adduced, prove that implicit reliance" should 
not he placed upon this kind of barometer, especially for the measure- 
ment of heights. ,, The different quality of the glass may. also have. great. 
. influence . on the aqueous action, -.according to the ,predornmance"or 
.otherwise of alkali in its composition. 

Mr. Faraday has recommended that borax should be substituted for 
alkali in the composition of glass for astronomical purposes, on account 
of the liability of the alkaline glasses to injury by the wet, but we have 
not yet seen any notice of the result of such trial on a largo scale,. 
Perhaps the barometrical effect now noticed might be turned to advan- 
tage, as a mode of measuring the hygrometrical quality of glasses of 
different founts. Of five dry tubes of the same bore, filled together 
and placed upright in the same reservoir of mercury, no two were found 
to agree together, whereas xipon wetting the interior of the same 
tubes, they then agreed very well together, and (after making correction 
for the aqueous tension corresponding to the temperature of the mercury) 
also very nearly coincided with the standard barometer, without any 
allowance for capillarity. 

This circumstance suggested an easy and certain method of turning 
the tubes to account in the survey, namely, to use them aiwmjs wet and 
make the necessary addition- The most defective and dirty tube 
might ill this way be rendered 'as .serviceable as the cleanest, and I 
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■would certainly recommend' those .who possess s'lich.'ttihes' to „ ;iise them 
in this iiiaiiEer. ' It is. besides much easier to free, them .from air. All 
that is necessary being to fill the'.'tubes first with water that has been 
well boiled, and then to pour in themiercury, allowing it to; drive out 
the 'Water as far as .possible before inverting the tubes. The tempera- 
ture' must be accurately noted at the time 'Of registering^' 

Lieutenant Waugh has promised me a series of observations with 
the. wet barometer, which I hope ere long will be forthcoming. 


IX . — Proceedings of the Asiatic Society^ ; 

Wednesday Mvening^ 2*i)th Mmj^ 1833 . 

The Right Rev, the Lord Bishop of Calcutta, in the Chair. 

■ Th©: Proceedings of the last meeting were read. , 

/ Mr. W. M. Manuk, proposed by Balm Ram Comid Sen, seconded by 
Mr. D. Hare, "^vas elected a Member by ballot. 

, ■ . ■ , Some matters of ■ account were . referred to the Committee of Papers. "" 
The Secretary brought up the Report of the Committee of Papers, on the 
■'manuscripts of the late .Mr. Moorcroft, put at /the Society’s, disposal by Go* 
%'ernment in January last. It recommended the whole to be transmitted to 
England to be published, either the whole or a copious digest, on account of 
the Society, under the charge of Professor MTison, who had kindly proffered 
liisvservices 'in. ■arranging the ■m'atter .for .the, press. before his..departure. .Mr. 
Trebeck, brother of the companion of Mr. Moorcroft’s travels, had also pre* 
sentecl the whole of his brothex*’s journals, letters, and drawings, in order that 
the vaiuaMe information contained in them might be incorporated in the 
proposed digest, on consideration of his receiving 12 copies of the printed 
work. The meeting adopted the suggestion of the Committee, and an offer 
from Lieutenant Burnesto convey them to England w'as accepted with thanks. 

TJbrary, 

The .'■following books, were 'presented,: '' '■""^'"''V .''','■' 

Roxburglf s Flora Iiitlica, 1st and 2nd vols.— % Captam James Moxbttrg'h, mi the 
part of hinmlf and brother i editors of the work , 

Journal Asiatique, No. b'^-^from the Asiatic Society of Paris. 

Chezy's Sacoimtala ; Sanskrit text andTrencb translation— % the TransMor. 

' Notice de Touvrage intituM Tettre a M. Abel Remnsat— % the Baron Hum- 

:■ 'v, 

^ Baron Sylvestre de Sacy’s Recherches, sur les coates des aiille et une nuits— - 

■ ■ Feriissae’s Bulletin Uaiversebi 827* 28-29, 3d yoIs .— by Mr. R Corbyn, 

'in ike mWie qf Hr. JBogie* ' • 

'f accompanying ..the ..above .three., works was dated in 1830, they were pro* 

bably detained a long; tiaxe in England on thrir way. , . ' ' ^ 
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Stirling's Cimmy Notices on the Me of France, 1827 — % fke /tvfknr. 

Meteorological Registers for March and April — Uy the Surveyor Gemral 

From the Soriet/s Booksellers:— 

liardiier^s Cabinet Cyclopedia, — History of England, ■roL iii.. ■ ■ 

Dllto « — — ——— Military Commanders, vol. ill. 

A letter was read from Captain P, Jenkins, presenting a Buniia. inara- 
script from Lmirya^ in the dialect of the Kumtk, the tribe who possess that 
part of Assam. 

AniiqtdfMs.- 

Liaitenarit Bumes exhlMted to the Meeting Ms eoliectioii of ancient 
coins inade l>etwee]i Cabui and Bokhara, and an explanatory note was read 
by the Secretary. 

Two papers w^ereread by Lientenant Bomesiii further cduddation of the 
same subjects. 

1. On the Tope or mound of Maiiikyala, and other similar topm in the 

Fanjilh 

2. Aewunt of a sect calling themselves the descendants of Alexander the 
Oreat in the valley of the Oxus,- 

[These will iqjpenr in a future iramher.j 

FkijsioaL , , 

The following donations for the geological cabinet w’ere presented : 

1. A fragment of a large fossil bone from Jabalpur— Dr, Spikfmnp.' ' . 

In comiecttcm with the same subject Dr. Row writes from Benares, that ho has 
despatched under cliarge of Mr. Colley a box containing a further supply of MMhi 
yifr fossil, bones. • 

Doctor Spilsbury has since had the good fortune to make a further enviable clfj!- 
covery at a place about 60 miles from Jabalpur, — the jaw of u fossil elephant with the 
teeth (suite perfect, it remains to be setm w'hether this interesting specimen belongs 
really to the elephant or to some of the gigantic quadrupeds of the sause genus 
brought to our knowledge by the great Cuvier ; the Mastodon of America, which 
is supposed to occur in no other part of the %vorld ; the hippopotamm of Fern; or 
the rkmoeeroH of northern Asia. 

Dr. Row has forwarded the section and plan alluded to by Dr. Spilsbury in life 
communication read to tlie Society at the meeting of March last. 

The foikuvirig specimens from Arracnn — hy Jfn IL aGiiug ornim 

Tfikmouer, 

1. Two bottles of water procured by Lieut, Mackintosh from a thermal 
spring found near the top of the Aenyp^ss, 

2, A bottle of mineral oil or naphtha, from Mamree, 

3, A few* specimens of rocks picked up at Mamree and the Aewypass* 

4. Coal from the Sandomy district. 

The red hill of Rainree Ls composed of red clay iron, enclosing nodules of stea- 
tite, of a light grey colour, black streaked steatitic iron oxyd resembiing hfiematite 
told a conglomerate of felspar and quartz pebbles. At the foot of the hill occiirjf 
siliciems breccia, which appears as if it had been an inflltraticm of sillcious veins 
in the crevices of the red clay which was subsequently crumbled or washed away|, 
the iaterstices being now filled with common mud. 
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Iron mines were worked onibe island of 'Ramree ky^ tlie Biinnese, ' and metal 
was Thi^'biy prized ; but it bas been ■driven out' of tbe tekl by the: cbeapiiess of Eng- 
iisli iron in air the bazars. 

Tbe ' limestones and corals'of Arraean 'are 'deseiTing of xattention,'; : lime might 
'be burnt and sent to Calcutta at a cheaper rate than that paid for tbe Siihet lime. 

'The sandstone of Ramree is, of a softer nature than tlie best of Climiar ; it re- 
sembles the Mirzapdr quarry, and is w^ell adapted for mirmte and sharp ■ sculpture. 

The specimens from tbe Amig pass are quartz rock, iEdiirated clay, and decom- 
posed talc-schist. A coarse granular limestone Is stated to be very coiiimoa in the 
Sandowy district. 

Tbe coal from the Kingtellk circle in the same district, Is a very rich: lignite, 
shewing the woody structure in great perfection : it lias a spec. grav. L30S. and gives 
out much hitiiinen and gas on ignition. The coke was smciil in quantity but good. — 


Composition, Volatile matter, ........ ...... 66.4 

Carbon, „ 33.0 

Ash, ........ 0.6 
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0,ne ' specimen of coal mixed up with silicious matter is said by Mr. 'Walters to 
form the substance of an entire bill. 

Of tbe mineral water, one bottle was found to be perfectly pare, sp. gr, 1000 
and ' not acted on by tests' : ■ tbe . other contained a large deposit .■■'of yello.w ochreous 
.s'iit. ■■ ' ■ ■ ■ •• ■ • 

■:''^'%ecimeES'Of-^ coal 'discovered- in, the lower, range of liiHs-.ln the, .North ' 
Moradahad district — by Mr, E. J*. Mavenshaiv^ collector^ Bijnore. 

The following extracts from Mr. Ravenshai^v's letters iliiistratiye of this 
''■i,iscoyery^'.and' of the presence 'of ■gold in the streams of his district were ' 
■read^ 

Himalayan Coal. 

** I bad lately an opportunity of paying a rapid visit to the source of the coal of 
wliicli I lately sent a specimen to the Society. From Judpur, a town about 10 
miles east of the Ramguttga, I galiopped about 18 miles to Ldldhong^ a village al; the 
foot of the lower range of bills, and situated on the banks of the Vhiha Nadi Tiie 
latter nine miles of tbe road lay through the forest, which abounds with tigers^ 
wild elephants and other animals. In tbe evening I proceeded on an elephant three 
or six miles along the foot of the hills in an easterly direction to Mohra Bhela^ a 
village situated at the point where the river Bhela issues from the hills. We traced 
the river about a mile within the hills, and the ny arias (gold-washers)' whom I 
had previously deputed to explore these regions, pointed out in several directions 
thin seams of coal, varying from one to four inches broad, rimning along between 
ledger of sandstone, which was covered with a white substance (decomposed py- 
rites .^) The coal is also coated with a yellow substance (iron pyrites), and smeils 
atrongly of sulphur when burned. 

About a mile up the river we came , to a precipice about 200 feet high, com, posed 
(Of a heterogeneous mixture , of sand, clay, and stones, (from the specimen sent it is 
a conglomerate with calcareous cement.) It was of various colours— ‘rad, bluish-’ 
green, hat the white-coating- predominated over all* ' ' 
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Hie r.'diis liad washed down masses of tbe hill, and among lliese w« found a great 
deal of rhe voiil, in fact It seemed to ahormd he?*e more than In aitv other part. The 
whon^ wc* sent up to scale the precipice, brought down their l^muarimnds* full 
of it. The next morning f rode about four or five miles up the P/.’f/«,Yi iVfZfli, and 
found tlie rf)al in sliwiiar situations, in veins stratified with sandsttHH% and occasi- 
onal!)^ conglonieraie rocks, in the evening I explored the Ckffk N'rjh" to the west 
of Hie P/iifm, and found several large veins in the face of a perpeiHlinilar rod: of 
the snioe description. I send specimens of the several varicHes some appear to 
!h' mere lignite, hut others are genuine coal* it is found however iu such narrow 
vf‘!?is as tO give but little promise of a profitable applicatiort* llio ludives t(*ll me 
that it is femnd in almost all the rivulets e.p to ffurilwar, wherever the lower range 
is «*om posed of /y/c/o'i (iinripfO mateiials t thev call it mompaif und use it as a !ue« 
diclne for curing* woimcls, and as an infallible remedy for C%a/ectf / for the latter 
purpcfse they poun'd up aljout half an inch square of it, and mixing it with a iota 
full of vvarm inilliydrink it off.’’ ■ 

The .specimens of coal sent down by Itir. Ravenshaw are all nearly of the same 
eliaraetcr, strongly impregnated wit)i sulphuret of iron, wliieh fonns tiun fibres 
stroaldiig sojue of tljeui, and pasvses into thick masses of pyrites decomposing in 
others -a cisuiri lump had a specific gravity of I.b68 in consequcuicc, and the re- 
shliifii ash v*’as pi'iuriimlly iron oxwd ; it burns with good flame, does not coke„ 
awl retaiiU'i siilphar enough to ignite spoulaneously after being eba,rred» 

Volatile inatler, . 35.4 


Carbon, 50 J) 

Ferniginoiis ash, 14. li' 


iVfr. Ravenshaw in other communications of a recant date, mentions a discovery 
that all the rivers and streams descending from the same range of hills are iiu- 
pivguated with gold. The river in which it i.s most abuiuhint is the Kofi, which 
Rows a few miles to the east of Naptnak, and falls into the Kfirngmipa, four or five 
miles behjw SheakdL ** There are two parties of uparim or gold-workers on 
this river, one at Koi^kAdir, twelve miles from Kot,dtmt, wheisee the Koh issues 
from the lulls, and the other about ten miles lower clown opjmsite to Barapwra, 
At th? former the npmdm pay 50 rupees per mensem to the semi. ala t, and at the 
latter 30 I’itpees. A\ Lakherghaitf on l\io Rmnffmga, alnuil four fidlcs from Ibe 
hills, another party is established, and a fourth to the eastward at Ammigath on the 
banks of the Phika NmU, a tributary of the Ramgmiga, 

^ Hw o uder will find some valuable remarks on the gold of the Rnmgunga tributaries 
by Captain Herbert, in his notice of Himalayan minerals printed in tho Pktjfihfd 
Resefii'ckev Asmik Sotieig. He notices the same curious fart olTio gold being dis- 
coveretl k these streams mdiithey enter the lo’werraost range of Mils ; —he also men- 
tions ha’% iiig a spccinstn of the gold in its parent rock, but properly concludes that 
although we may be certain of the existence of the usetal within this range, we most 
patlentlj wait mill the progress of population and industry shall press upon the hitherto 
unexplored resources of the moiiatahis ere we reap the advantage of our knowledge. 
An iudi\iduai might be ruined k the search, unless indeed some lucky chance should 
give him a prize hi the miiiiug lottery. 
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, Ie tlie.alKwe rivers tlie gold is found at all periods of tlie ^’'earj'biit in.tlie PhMa-y 
alifiiit 10 .miles to tlie east\vard,dt is only found in the rains. The mjarias li\'e at 
Kke'inroiii about seven miles nortli of but the site of their researches is 

about six miles higher up the river, between Sheondthpur and the' hills.; A tax of 
2rs. Sans, is levied upon each or wasiiiiig-troiigli, which (in tlie absence of 

any, other zeminddr) is paid to' Government.' The gold ' found in this stream is, said 
to be of a finer quality than that of any of the other rivers. , 

In. the rivers to the eastward of the Wiela, viz. the KosUlahy Dadlca, See. no gold 
lias been discovered ; . I have no.- means of ascertaimng ivliether it exists in the sands 
of the rivers ill the district. 

It is evident tiuit these golden ' sands must have a source, and as they have 
proliably flowed for centuries from the inouiitaiiis it is presumable that source; is 
extensive. Tlie uniformity also with which it is found in all the streams from the 
Ganges to the Kosiilak where it ceases, seems to indicate the existence of a vein of 
ore more or less interrupted, co-extensive with tlie above limits. Gold-dust is 
found on the other side of the JTiwzd/ityiz also : the Blmtias bring it with their 
'borax fro,!ii where it forms the currency under the phdtimydfy 

small lump of gold-dust melted into a lump, value eight rupees.) I have employed ' 
an intelligent nyaria to search the small rivers to their source. in the first or second 
range of hills, to wash the sand and mark where the gold-dust ceases, and to bring 
away. Specimens of the rock on .either side. 'He is also instructed to look for.coal.’d,, 
A minute portion of. 'gold is found in the„sands of most rivers, .but it is seldom 
plentiful enough to make it worth the labour of extraction. In the Indti.% the Jm- 
2vddi, the Nmgttiii &nd the BrahmttpiUra rivers, the process of washing is practised 
with success, but it can only be undertaken where labour is cheap. A specimen of 
the washed sediment extracted from 40 mauiids of the sand of the BrakmapHra,, 
lately sent hy Mr. W. Cracroft, weighed 396 grains ; from this the magnet separated 
147.3 grains of magnetic oxyd of iron : the remainder digested in boiling nitro- 
muriatic acid yielded 1.9 grains of gold, in value about 2:1^ annas. 

Specimens of the limestone rocks of Sehwan and of the banks of Ind^iis 
at and east of Tatta^ of the Jesalmir yeilo'w limestone^ and oftliebitummo^lms 
ldme^d;,oi\0' of .FBfsepoMs'^Ayy Lieut, A. Biwnes. lO 

The limestone of the Indus resembles much that of the hills : — it apj^hoears 

also to contain shells : the specimen from the top of the Sehwan mountains is fijiiuire 
crystailirie, and of a yellow colour like that of Jesahnlr, of which a descript'^eiion is 
given in the Gi^kanings, vol. in. p. 108. ;lif 

The limestone of Persepolis, used for most of the buildings of that 
town, is of a dull brown colour and semiconcboidal fracture ; it emits ivlierha rubbed 
a strong bituminous smell. hr 

Specimen of the granite of Ahu ^ in Guzerat, and of iiniestoiie ^hbetween 
the 0>mis and Bokhdra — hy the same. 

Tire latter is an oolitic limestone, the first which has been discovered in ■ jtindia, 
of fine small grains about as large as mustard-seed. It is compact and capsAle of 

' Btdemxiites from the eastward of' the Amly and a small fossil bivalve from 

The shells are converted into a :SpM of white marble ; they are used in medicine 
by the Persians 5 ', the under valve is worn round as if from grinding. 
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Speciiiiic ‘11 of tlio IiifiNs Voal—bt/ the .same f ' from Kohat itiear Feshiimr, 

Tin? lolioivliii^ iif»te on tlic subject l>y: Lieut Biirnes was read: 

. Peiik/iwa'r CoaL 

On my arrival in tie* plains of Peh'bfiumr in Marcb 1832, I macle varkras mriui- 
rich froiit :lie I}rp)rfifif ctuefs of tbe country rogardin::? coal am! other miiiei'a'lh. 
I'aer did n^it comyrehead the meaning ' of 'coaL but Teer Muliannid fvlKiii, tlic: 
idiief, will holds Cakui on the soutliern' bonudar}’- of the plain, inforified ioe 
there were wells in the petroleum or. naphtha in Co/m/-, and that; the people 
used the Kn'hsJaiice in lamps Instead "of 'oil. ■ ' He also told me lhat vrithln these 
few months, the villagers had ioiind " that ilie stones near these pib'; were 
uvaiiaiiht as fuel. At iriy napiest be despatched a messenger, and hroijgld the spe- 
cimen of eoui which I now present .to the ""Society. It has been trikcu from the 
surface, and (am jxive Uierefore no correct idea of the substrata farther than provinc* 
that coal exists in the neiglsbourhood.' The coal is slaty and of a greyish-brown 
colotsr, it readily igsiite.s at the candle and emits a' snlphurcous smell. 

The discovery of a coal-mine at ibe lieaci'of the Indus .way prove of tlie utmost 
importance in these times, since the nsvigation of that river is open funn tlte sea to 
the tow!i of *4//o/r, w'hich is ordy forty miles distant from the deposit. An e.xcelleui 
road, Intervenes, ami Ppsh/iwar is a large city where labour is cheap. 

It; Is a singular clreuinsfance, that coal should liave 'been discovered both at the 
wwtitb jwd head of the Indus (in CWe/r aml C7oto} ' wdllun these fewr years, and 
si,rice steam has been used, in India, It is seidom that discoveries are so well-timed, 
and I trust that they augur favorably for the opening of a new .route of commerce 
by the JaciM. 

The Indus coal is little better tlian bituminous shale — slaty and did! In structure 
and appearance : specific gravity 1.670 : burning freely in a camlle — iioti coking, 
and leaving a large quantity of brown earth, on, incineration, its, compositiott 


on amdysis |),rove(l to be, ' ■ 

Volatile .matter, . ■ 37, 0- 

, Carbon, . . .... ■. ........ . , ■ $.2. 

Earthy matter, o6.8 
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It is most probable that where this shale is wet with, coal of a superior quality 
may also be found. 


X . — Miscellaneous. 

Bridge, PI. X. 

The accompanying is from a hasty sketch, taken in the April of 1831. It represents 
one of two bridges similarly constructed, which were throwm across tlie J.'iuma, at 
a place wliere that river is divided into two branches by an island. These firidges 
were for the couvciiieiice of coiiuiiimication to some iron -smelting works, situated 
on the right bank of the river, at some distance below the bridge erected by illajor 
VoiTNCr, where the Simla and Massiiri road crosses the Jiimna, 

As there is ingeuuiry displayed in them ■rough Shakesperian mode of construc- 
tion, I am induced to send you tins, sketch, which I trust is suIBcieiitiy intelligible 
to supersede the necessity of a description. 'No 'tope ''was employed, tlie dilfereiit 

u u t ' 
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parts beiB" bound and suspended bp strong' Uristed witlies. TIse britlges were as 
mnv be supposed very vibratory, but were suMclentiy strong’ to admit of the Idl! 
men furry ing tlieir loads of iron or-cbarcoal across tlieiii with safety. . 

If this short notice of a somewhat, ingenious- and picturesque object is -worth:' 
-publishing in the Jo-us.nal o^v-the Asiatic Society, it- is very iniicli at yonr.ser- 
..vice. - , , 

Note.— W e are always happy to give insertion to notices of this nature, and, 
especialiy of the simple inventions and processes of the nati-ves. In the present case, 

■ we regret that our correspondent has not g’ive.n ns the - dimensions and spaa of his 
rustic..bridge,. 

2 . — Rfitmrhi o% the Paper on: the Triseetion nf an Angle in No, M o/* lAo ‘SfouB- 
. N-AIi OF THE A'SIATIC SoCIKTY.'’’ 

The crdiiculty of the problem is touched on in the second ■ proposition of the 
paper in qiie-stion, which is as follows ; To draw the base o.f a tria'iigle so that of 
t'ne interior angles at the base, one .shall be double of the other, the vertical angle 
-'of 'the triangle beiiig a given rectilinear angle, 'greater than half a right angle.” -. 

. Th'C- coastriiction is, to take B F=:2 B A, inflect. A Cr=.3 A B, Itoim the point- 
A on. B Cy and make -,B C.=;B F -|-: 'F C.'-The writer has fai.le.d,'as .he:achii.its, 
in hiS'brst- atteuivp.ted d.emon.stratio-.n of this 'Construction, noi’ in his supplementary 
.e'me'iidati'Oii of it 'is he.' .more successful. The phrase “ luhieh it does mi, in line 
12fch, and repeated in line i4th, is mere assertion ; the eighteen foiiowlng lines are 
superfluous j for if the angle K D G is a right angle, the question is settled. 

A numerical example or two will perhaps be the easiest way of convincing Mr. 

,: -:Morrieson of his foilare. 

■ Suppose then B G _A is by hypothesis 30^^ and calling A Bsrl A G 

will be equal to 2, and B 3=^:1*7320508 j but A 0=3, B 1 

s;:VB=2’82S4271 aud B F=:2 to B C— B F=*8284271, I of which is *2761423, 
and this taken from 2, leaves 1*723577, the length of B G by Lt. Morriesori’s shew- 
. iiig 5 oiig'ht to be,. T73205.08.'. 

, If ,B be-takei'i=:45, the liaiit of-Mr. M.’s problem B G will come out by Mr. M.’s 
coustniction=:T65363908, but it ought to- be l*4i42136. 

If .. 60 be taken, . the dh-fereiice is smaller again ; B G origli't to be r53207, where- 
as- Lt, Mo.rrieso!i’s construction makes it 1*542579, &c. '0.n the whole the method is 
, a very 'good mechanical rule for trisecting aw angle j m.afcbe,m'atic.a,i solution It is not. 
Mr. iV,l. has hit on the dlfliciilty in the problem which is to draw the base of a 
triangle, so that of tiie angles at the ba.se one shall be double of the others.”— In 
ditforent words, tlie problem comes to this, “ To draw a line G A such that G D 
shall be equal to the radius of the circle which has B ns a centre and B A as a 
radius,” and this rule will answer in ail cases where B is equal to 45. D and A 
coincide when greater l> falls between A and G, when less D fails beyond A, and 
further from Ok 

But the problem is not to be solved by straight lines and circles ; if a conchoid 
(pL is, lig, 2) having A for its, pole and B C for its assymptote be described, it will 
eiit the circle A l> E in the points D, D" and and straight lines joining those points 

^ with A, or their extensions will form with B G triaugles B G A, B G"' A, B 
" ■ A, of the species required. This . follows from the • nature of the curve, in 
-wiack G 4) is a constant quantity, and here equal to B 13 the radius of ABE. 

, D E drawn pamBel to I H gives, I E an are which measures | of A B G' B' ,E^ 
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jjivfs if F/ wliirli measures 1. of A B-C the' supplement of the former anil !>’' E'" 
(^lvi\s II A B H' conyklered as' valued af B or ofl (A E I + l The point 
i*,‘rre.v ponds in soioe degree to a po'leand 0, 0% and if joined from an equila- 
h nil triimple, a,s a little consideration will shew.. 

27/A Jidrc/^, 18113. ' L. I). 

Cant. ALFUiiO Burton, if T am not niistakeiv employs for the triseetion of an 
tingle a card wide of which the generating .circle is E A D ancltlie constant quantity 
A |j. This curve at miy rate answers very Avell, as will be evident on constrsiilioii, 
Patent ■ImpvmM'P mm -Far te. 

l\rr. T. LouDj jtiiu of fddladelphia has invented a neiv mul msefii! impmvemenr 
in the hori/oiUal Piano Forte, wherebj^ the tone is greatly iniprovetl, the insrni- 
liieni is less subject to get out of tune, and the strings are less liable to break, for 
which invention and improvement he has., taken out .a patent. 

'fhe improvement consists in idacing either the action above the strings, or the 
strings and bridges turned upside down above the action. So tliatthe Inmuiier in 
striking the string shall act in the direction of the bridge, instead cd'an at present in 
im opposite direction. Upright . Piano ■ Fortes, it may he noticed, are already in 
posHCssion of thi.s improvement;. — Armm.of Seieme am.i'Af't^ 

Wc are not disposed to eonsider tiiis improvement .(for au improvement it is, as 
far as iom is concerned) at all efficacious in preventing the instnuiicmt going out of . 
tune. Every one wdio knows any .thing of - tie. ^Fiani> kaovvs tlmt it is by the 
slipping of the round Iron pegs in their wooden sockets that a piano gets .out of 
time ; the e,3«:tniordiiiary thing is that for an evil the source of so much \*exation 
and annoyance no remedy should have been yet discovered for, or we should rather 
say applied by the trade *. the remedy is in reality as obvious, as is the interest of 
that trade to avoid applying it. We have, seen the piano of. a gentleman in Cai- 
eiitta, ' nmcli strengthened- and improved by the -adaptation of a cast-iron case to the 
front block in which tine pegs are inserted ; ia fact if the. whole Irame could be made 
of a triangle of cast-iron, the piano would be inhniteiy more durable than it is at 
present, although it is probable that its tone might be prejudiced. 

Wc! must confess, however, that, within the last fetv yeai\s, many real improvements 
have l>een iiitrmliiced in the adaptation of the Piano to the vicissitudes of our In- 
dian climate ; the metal bars, thrown across ia the direction of the strain, tend ma- 
terially to ])revent llie instrument form warping, and by themisdves expuiniiog and 
coutractiiig witii lieat and cold in tliesame ratio nearly as the wires, they keep the 
latter under an uniform tension, and consequently always in tune ; whereas those 
ihanos, which depend upon a wooden frame alone, require to be tuned with every 
change of weather. Another real improvement in small Pianos has been the inirocluc** 
tionof the metal plate, to wlisch all the wires are attached : the advantages gained by 
tliis crmstniction are twofolii, the souucliag hoard is left free underneath, and the 
strings of the upper octaves are deprived of that long neutral space between the 
fixed pegs and the bridge, which always caused the upper notes of these iuHtruments 
to iiatten much laster than the lower octaves. In fact, the liability to stretch or 
slip, and the chance of daws or imperfection of elasticity (which are tim only causes 
of getting out of tune), being in direct proportion to the length of wire, every wire 
should have the same proportion beyond the bridge to maintain uniforiii time. Some 
laakers have ingeniously made use of the tail pieces of the wires, in grand pianos, to . 
produce a doubling of the tone ; the wires, heypad the bridge have precisely the 
same length to the fixed pegs as before the bridgei or within the action : on raising' 
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l)y, ^meaiis of a peilal tlic damper tli.at',- usually: covers' tlieeij' tli6 sound will be doii- 
Wed: by Ibe reciprocal vibratidn. of the extra -strings ;: the t'iiouglit has mucli ingeniii- 
' ty, and all that can be urged agains'f it.' is that the bulk of the iDStriiment is some-' 
what increased, and with It ^ the chances of derangement 'and gettiBg"'oiit of tune. ' 

4. — Specific Gravity of Metallic 

In the second ' number of Brewster'^s 'Journai N. S.: are some curious results 
obtained in experiments on' the- malting points and densities of different alloys, hj'' 

, M'.' Kupffer. It ..appears that in every proportion of tin and lead from one of 'tin 
': -wi'tb o'ne of lead, to one of tin with four of lead, and fi*om one of tin one of lead to 
SIX of tin'^ there was expansion, !, e. the specific gravity of the 'alloy was 

found to he less than, that' given by ealcuiaiion. - At two of tin one of lead, and still 
'.more' at three of tin one of lead, the difference was trilling ; an.ci as the difference in- : 
creased each way it was conjectured- that at some iaterinediate proportion between 
those two, the resulting* speci.fic gravity would agree with the calculation. It was 
found that one volume of lead to two of tin gave a specific gravity almost exactly 
that of ■ca'lculatio.n. ■ . 

In amalgams of tin and mercury, again, contraction wiis found to take place; it 
being null when one combining volume of tin was added to two of merctuy. In 
amalgams of lead and mercury the least contraction is found when one corabluiag 
volume of lead is united to three of mercury. 

The following melting points were observed : 

Centigrruh -Fahrenheit, 

'\--b'''tea'd,. '334^ 

Tin 5 primes, Lead I prime, 194 

...........-...."...-".is-fi '' 

-l.-.',, .'.':d9fi.y ; 

1 „ 1 „ 241 

'''I"' '3'' 

2 volumes, 1 volume, 194 

These temperatures were determined by noting the weight of mercury driven out 
of a small bulb furnished with a capillary tube, in the same manner as practised by 
Messrs, Boloiig and Petit. They will therefore require some correction. D. 

5. — Proportion of Recent and Foosil Shells, 

Tlie following notice of the numbers of known species of recent Testaceous 
Mollusca and of Fossil shells is taken from Loudon’s Magazine of Natural History. 
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Testaeeous Muilusca of the present world, 1961 

Species of British Fossil shells, I 401 

Of the 1265 Fossil Species, the followin 
1st Division, 1st Section, Carboniferous 
order of Mr. Coiiyheare, ; 27 

1st Division, 2nd Section, to the Lias in- , 

2m! Division, from the Lias, upward to the 
Chalk Inclusive,.... . . . . 196 ' 

3rd Divlsioa, Tertiary Beds above the 


...Bi.valves 'Multiio-. 
land mul-jcular 
tivalves. | univalves 
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Tlieauilinr oftlus paper draws': the. coaeluaion that in proportion as we tleacenci 
lht‘ seric-'s oihh'posits tiiat oFersp.readl this portion of the earth, so do we recede^ 
step {> 3 ' step, iVom the circle of existing' or^a.nisecl' beings, and from the phenomena 
aiie.iidujU on their structure, their .babits,' and their adaptations.” ■: -B. 


|j . — Tfihle of the LejinjHts in British. Miles of ike Degrees (f Ln fit tide mid Longitude 
from Cl", io 3d*‘. mifh the Areas hotmded by them in SqaarG Milts. 
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1.8024316 

3.6400832 

4366 

24 

68.8147 

68.819! 
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iVa/e.-- The (ibove table was compiled in the Surveyor General’s Office,, and will be 
foimd of great use to litnenue 'Surveyors, &c, as it Oompreheiids Ike latitude of all parts 
of the |i lam of India. ; 




JOURNAL 


■OF ■ 

T H E A S i A T I C SOCIETY. 


Wo. 18. — June, 1833. 


l.^On ike Marriage Riies' md Usages \of the ■ Jdi$ qf Bhr&fptir,. 

% J, S. Lusliington, C, 3$'. 

[Read at the Meeting of the Asiatic Society, March 27, 1833. j 
. ■ In;, tlie 1832, tlie ^reseiit of Bkmii^mr^ Bal«' 

if'AiiiT SiNG'if, was married -to a daughter of ■ the Beclmre Raja^ a Jslt 
chief, of a very respectable family residing near Giodior. ■ . ' ' ■■ ' 

Though there is no mention of the Bechore Rajas in the ** AgeeM' 
Akheri” nor in any English work on India, that I am acqaaiiiteci with,. 
I ■am. assured, by the Bharatpur ministers and other respectable, imtiveS' 
that the Bechore Princes once possessed territories in . the ireighbour* 
hood of Gwalior, which yielded an annual .reyemte .■. of . from three 
four lakhs of rupees'. They add that the greater part of. these territo- 
ries are now in the hands of the Sinma family, and that the present 
Bechore Raja has only a small Jagh of about fifteen thoimnd ru- 
pees per annum. , 

llie Bliarafpar 'Raja was beti’othed in 1824 (Smmmi 1881.^,, to the 
Bechore Princess, by his father, the late Baubjeo Sinoh, and under 
ordinary circumstances the marriage would have been solemnized many 
years ago. The Hindu law indeed censures the delay of marriage 
(for females) beyond 10 years, but the Bhm-'atpur Jfits as Barm* 
SmiMrs or a mixed caste, deriving their orighrf and military habits 

* Then 14 years of age*. 

f Sticli is the tradition of the Bh&rafpur Jits themselves. They assert tlieir 
descent from the famous or fabulous Bwei Pal of Bmuu, regurdiiig 
whose power, rivhes, and extent of domimon, many mermm l,ales are still curreiife 
luiiong them. In the “ .Bijbi-Fal Easa,** a metrical romance or ballad (writfcii 
ia Brij the IliiMhi scholar will had a foil aucl iiarticdar acwwit of this 
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.from:'.' tlie Liuiar \race of.Kajpiite^^^ pGssessmg* at 

tlie'same time tlie patient; industry,, agricultural ,, skill, , and . religious 
, laxity of tke SMra or ... servile . classes, do , not., strictly adliere to the 
iiiiiiiitis .of . Hindi! . law. Whilst -tliey retain .m,aiiY parts, of the ancient 
■ ritual they omit others, and substitute in their place peculiar forms and 
usages (as will be noticed hereafter), which though evident imiovations 
are held, by them, hi' the highest, esteem. 

But in this particular case the delay alluded tO' arose not . from 
laxity." It ivas owing in ’the first place to the untimely death of. the 
late Raja Balbeo Singh, and the troubles arising out of that event,, 
wdiicli were terminated only by the , capture of BharatpiiTj in Jamiary 
1826^ and the restoration of his son Balwant Singh, a minor, to the 
masnad; and secondly, to the domestic intrigues and contentions 
wdiicli took place at the capital between the 3idji or Rani \mo^ 
tlier and the B.egent ministers, as to the selection of a Gird or 
spiritual adviser for the young Raja. The Maji , is eldest wife 
of. the. late , Raj a, and step-mother of the present Raja; and as she 
nnce.^. had dhe^ .reputation ■ of- possessing some ..ability, the . Supreme 
;. .^Government nominated-her'.in the first' instance to the .office of Regent. ' 

Her subsequent conduct however speedily did away with the favor- 
able opinion entertained of her. It soon became evident that any 
portion of talent or acuteness which she might once have possessed, 
was neutralised by the lasting effects of a vicious education, and by a 
'.inorevtlian, ordinary share of feminine caprice, and., wealaiess.,'- -' Being;: 
naturally of a violent and imperious temper the possession of power 
appeared, day by day, to strengthen and augment the worst features of 
her character, until it at last led her to the commission of acts alike 
injurious to her owni reputation and fatal to the interests confided to 
■'her. 

.... Rein onstrances ' and .'.exhortations ' having been ,, in, vain addressed .do - . 
her . .by,, 'the. Briti.sh ■Governmeht, it became , necessary "to.' place . ' the ' ad,-'^ ,; 
ministration of Bharatpur afiairs in other hands. The Rmii was 
accordingly removed from the office of Regent, , (a suitable establish- 

great Hindu monarch, who is fabled to have conquered Raja Jomesw’'ae, tlie 
father of Pirthu Raj, the celebrated Vlmuhan hing oiDelhi, and to have ruled 
despoticaHy over the iohole of India. The Keroli* Raja too, boasts his descent 
from Bijei Pal, and if any faith can be placed in a « Bamaolf^ or genealogical 
tree,* Mie has a fair. claim, to' the benefits, real or imagmaty, resulting there- 
^frmh, Aboli^azl has a short and pithy sentence regarding the Bmismlk'" 
And all of these tribes now carry/ sii' their hands genealogical -tables for ages 
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of ; the Jdts of-^'SEimixtptir* 

meiit being assigned tier in tlie Mekdl or inner apartments,) and the 
old ministers of the Raja appointed to succeed her. Of these, the 
Dewim, or principal minister, Jewahir Lal, was forhiriately a person 
of coiisidertibic knowledge and experience in business, liaviiig lielcl the 
Detmul with distinguished honor to himself and aclv;iiitage to the 
state during the reign of Eanjit, Eamdhan, and Balbeo Singh. 
By Ills prudent and equitable measures tranquillity was speedily restored 
and the old system of management i-e- established. 

But tliougli the Rmi'i, as above stated, had been forniully removed 
from the .Regency, she never relinquished her hopes of a. return to 
power. After repeatedly attempting to blacken the character of tiie 
Ilegent ministers, and as often failing in her attem])ts, as the charges 
advanced by her proved on investigation to be entirely groundless, she 
determined to change her plan of attack, and to apply all the means at 
her disposal to the establishing such an miuence on thcj mind of the 
young* Prince as would eventually -throw him into her hands. : With a 
view to this end she revived a story which she had herself invented 
,anc! circulated when B.egont, of the Raja’s initiatory necklace-’' having 
been tied on by a favourite priest and emissary of her own, hy name 
Siu' Ra]M ; and on the strength of this story, she asserted the right of 
this person to be elected Giird or ..spiritual adviser to the ''Raja, 
well knowing that if she could effect this ol)j.ect, she would secure to 
herself the greatest spiritual and political induence, and become de 
facto mistress of the state. - 

The Regent ministers on the other hand had from the irst attested 
tliat the pretensions of ParoMt Sri" Ram to the Giirdship were 
altogether false and ridiculous; that the father of the Raja had ac- 
tually selected as Gttrfi for his child the superior of the very temple 
of which this Sri' Ram was the mere Pdjari or officiating ' priest ; 
that, the circumstance of Sri' Ram’s being a Pujan was a sufficient 
refutation of his claiin ; as the Mehmit or superior of a temple, alone, 
was qualitled for the office of Gh'fi ; and that in addition to tiicse 
proofs, Hari. Das, the superior in question, was still liviug, and de- 
posed that he had tied on the necklace with his own. iiaiids during the 
life time, and in the presence of BAnpEo Sinoh. 

* Tbe ceremony of tying on the necklace is performed whm the Gum m se- 
lected j die CkiHa, or disciple, being then m infant. This Is preparatory, am! in- 
tended to show that a selection has been made. When tlm disciple Iuih arrived at 
the prescribed age, the ceremony of imtiation is completecl by the pro- 

ttoiraciag the Gfir Mmtm/' or mystical charm In the caw of t!ie who 

thereby becomes a twlce*bom, or regenerated man. 
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statement, a -fiat denial ^S' given , by/ tte aiidMier 

favourite priest, and amidst the .bickerings and. intrigiies that eiisnecb, 

■ tbe Raja-s marriage was for some ■ years coiiside,red inexpedient ; it being 
contrary to usage that a person sbonM be' marrieclprior ' to tlie: cere* 
ino'ny of investiture being completed by Ms GuriiS: pronmiiiciiig the 

or mystical -words of initiation. 

/. Snell was tlie- state of this '.question up to tlie beginidng of iSgS,: 
wben the advancing years of the young Prince convinced the .regent 
■iiiiiiisters that a further delay would only tend to defer^' the remedy 
of tlie"evil, not the evil itself,” and that some decision must be' . forth- 
with resolved on ; — after much doubt .and, hesitation they determiiied 
'to soleiii'iiize the marriage, leaving the choice of a be decid-'; 

■ed on ,'by the Prince himself o.n his attaining his majority'. Before 
venturing on so unusual a proceeding, an opinion was obtained from. 

■ the Brahmans, that though it vfould doubtless liave’ been proper for 

the ’Prince to have become the disciple of some Gfmt previously to 
entering upon the holy state of matrimony, still it would be better 
/.for 'liiiB to. marry ■ at -once, -and- --afterwards select a than .con-' 

tinue in liis unhallowed state of celibacy. 

''. At the , 'Same time..' it was. decided that' the marriage ceremonies- . sIiguM'- 
,be.. solemnized at the- town -of Digf (24 'miles , to the north of ' 

that the bridegroom, should go out thus far to meet the bride, and 
, After' the '^- perfori^^^ of the- -ceremonies, conduct her to his: palace' 'at"' 
■BMmtpurf:: 

It has been stated above that the Raja was betrothed in the year 
1824, and I now proceed to describe the manner in which the betroth- 
al (Sugai) takes place. I am well aware that in doing so I run the 
risk of %vearying the patience of the reader. But it is necessary in 
this as in other things to begin with the beginning ; neither am I igno- 
rant that the ceremonies which form the subject of this paper have been 
pronounced by the historian of British India (see vol. ] . note e.), 
to be trivial, multiplied, and tiresome.” Such they would doubtless 
appear to be to the •philosopher -..'and'' 'historian of Europe, who, calm- 
ly seated in his study some thousands of miles from the country in 
which these customs obtain, looks with wonder or contempt at the 

^ Keinedia potius malorum quaia mala- ipsa clifferentes.— !radte 
' t.The or garden-palaces of Mg, built by the celebrated Jat, 

Sit’aaj Mol, may safely be compared with any of the buildings erected by the 
Muluiimnedans at Beibi or Agra, Th^ were constructocl, of the stone foimd In, the 
hills about SO^yesrs ago.- "For a short account of the antiquities of Mg, 
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trivial and miiltipliecl'l,; cletails, and- in /sorrow or .anger records Ms 
opinion: of tlieir. alisiirdity . ■ Bat : tli,e'...-Hmdd, ..alasj looks upon these 
\^e,ry /in different light' — ^he considers tlieiii as part 

and parcel of .Ills relig,ioiip as forms wliicliwere in the first instance 
inculcated by ' liis deities, and which the ' practice aiicl veneration of 
ages lias hallowed. We may lament tliat he. slioidcl do so, but we 
Ottgiit not surely to condemn him without inquiry. It appears to me 
that some of these very ceremonies, of' which so sweeping a coiideiii- 
' nation has been passed, are not only- .'interesting and curious, but even 
vaJiiable, inasmuch bis they tend, to throw light"^* upon the fcclhigs and 
domestic 'genius of our subjects. 

.' The betrothal takes place in' the hollowing manner*— :i message is 
first sent by the hither of 'tlie girl . to the bridegroom’s fsitlier, iuti mat- 
ing that as alliances have formerly taken. place - between their families, 
and as Providence has kindly Messed Mm with a daughter, he is 
anxious to bind the knots- of amity closer .than ever. Should the iktlier 
of the boy approve of the suggestion, he dispatches a Farokii or ih- 
mily priest to the lady’s father, both to measure the height of tlie 
girl and ascertain her personal appearance, &c. Oa the retiiin of the' 
FaroMt to his employer, the height of the yo'imglady is comp'ared with 
that of the boy. Should it. appear to be of the orthodox proportion, and. 
the report made by the Parokit of her beauty be favourable, the ge'Eea«» ■ 
logies and aflinity of t.he parties are then inquired i'lito ; and in the. 
event of their not coming within thef prohibited' deg,rees,'. the. be-' . 
-trothaJ is agreed to, and considered binding upo,n both parties. 

The betrothal having been adjusted, and the Tika or marriage 
present sent by the bride to the bridegroom, it remains for the Bruli* 
mans to select what they maybe pleased to consider a fortunate houri^ 
for the marriage. Regarding this important point, long and tiresome 
disputes are sometimes carried on between the astrologers of the two 

We cimoot/^says the talented and dkeriminating Sir Cf. STaAciicY, ^kstiuly 
ilie genius of the people in its own sphere of action. We know little of tlieir 
domesik Ufe, their knowletlge, conversation, amusements ; llicir trades a nci castes, 
or any of those national and individual characteristics which are essential to a 
complete knowledge of them/’ Perhaps the acknowledged esisicnce of this laiiieutw 
able tkfcct may escuse the attempt on my pait to illustrate one. of tlie most im- 
portant' events in. the life of -a Hindu. 

f The prohibited degrees among the BMmtpur Jte are the GMs or fainilies 
of the hoy’s pateriial and maternal gi’and«fathers and grand-mothers, la this, 
as hi many other points, they depart widely from the strictness of the fliiidh system 
as promulgak'd in the “ Institutes of Meiw',” where prohlliltloos of the ex- 
traordinary nature are eniuneratedj and directions for choosing a wife minutely laid 
down. 
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'durbars. These disputes would indeed be: ^ endless;; but ..for the inter-* 
'fereiice of the superior , party^' who. may . always ■coiiitiiiaiid , or obtain the 
silence of the priests .by a well-timed ■ fee, ' o:r the promise, of . a, gTant 
of; land. : .All opposition then'ceaseS';, difficulties and scruples, founded 
upon texts .from the sacred writings vanish, as soon as the 'land of 
prom.ise appears in sight^ : a little ingenuity and a considerable. portion 
ofiiardihood is all that is required; for with the aid of these two 
auxiliaries the Bhastnm at first appeared to condemn the 

arrangement may he clearly shown to favour it. There is an especial 
advantage ill ..this sort of arrangement to the sootlisaymg .BraliniaTiS'* 
Should the Molirat prove a fortunate one, they take good' care tO: 
attribute all the happy results folloviring it to the skill wdtli which it was 
arranged by them, hut if on the other hand' any untoward events 
should happen; if for instance the bride should prove barren or pro- 
lific only in female'’^' children, they represent that they had ■ from 'the 
first had a . divine presentiment of the evil, but yielding to the opinio'n 
attempted by .the anger- -of' the -Prince had consented, to fix the 
agreeably to his wishes. 

;. As. before stated, .many years elapse.bet.w.een .the. -act' of betrothal and 
the celebration of the marriage rites. It is however expedient tliat 
thehiiimber of years thus intervening should constitute an uneven sunij, 
as 3, 5, 7, not 2, 4, 6, which would be deemed unlucky. A similar be- 
lief in the virtue of uneven numbers has obtained amongst many na- 
tions from the earliest ages. It is especially laid down in the astro- 
logical books of the Hindus. Thus in the Mohrat-Chlntmmn, (a 
book abounding iu the most extraordinary absurdities,) it is written 
that it is always fortunate to meet the black antelope on the right- 
hand side, and if the number of antelopes be odd, it is even fortunate 
to meet them on the left side. A had omen occurring to a person 
starting on a journey is removed by eleven inspirations, and twenty 4ive 
steps with the right foot should then be taken. Perhaps this belief may 
have given rise to the Hindu Triad, and triliteral monosyllable for 
the three worlds— earth, sky, and heaven. The number three being 

« There is a curious passage in the Koran, illustrative of the feeling which pre - 
vailed among the Pagan Arabs on the subject of female offspring : see Safe’s 
K oran, c. 16. And when any of them is told the news of the birth of a female, 
his face hecometh black, and he is deeply afflicted ; he hideth himself from the 
people, because of the ill tidings which have been told him, considering with himself 
whether he slmll Imp it nnth dkgrme, or whether he sMUlurg ii hi the 
The feeling ted, in Arabia as in India, to the crime of infanticide. ' It was formerly 
praciisedby many of theEajpdtsandby the Jals, I wish I could persuade my- 
seif that it has ceased. 
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of \ the Juts ' Bh&T0pur. 

and as' Slick' supposed 'to/'be' of, especial sanctitr* At any rate% 
.wlierevei* or. iiowever . the; belief originated,, it 'was at one time prevalent 
iliroiiglioiit the world. , ■.■ Even the Plat onists appear to have inclined 
to.it, . and it,, was certainly esteemed. by the. other philosophical sects — • 
nor is it . perhaps ■ muck more absurd than the belief in alchemy, which 
.foriBerly mastered the intellects of.^ the sages and pliilosispkers of 
Christendom, and for a time 'at least is supposed to have iniiiienced 
.the sublime geiiius: of Newton"^'. . 

The time for .the iiiaiTia-ge , 'having thus been dxed, the day on ivliicrh 
.the. (or .letter coutaiiiing... the. marriage horosco|H‘) shall 
be seat .by the bride 'to the bridegroom,- is then adjustecl This is 
bro'uglit by the Paro/iil or femily. priest of the bride’s father, and is 
simply a large scroll of paper, on wd'iich the ;day fixed on for the wed- 
.ding', the aspect, of. the .planets, the. n'nmber of days during wtiicli the 
bri.degToom.’.s„'body is to be anointed with jasmine oil (ChambiTi-ka~tM)^ 
a'lid the niEiiber of rejoicings {mangul) Qt days during which the 
ceremony is.: to last, .are specified. 

The lagan is. written in Sanscrit, ' and- 'together with the khlht 
which accompanies it, is received, by the Raja in the inner apartments, 
oil' which occasion none but the females of the femiiy, the Brahiiiaiis 
mA.'ParoMts (who have always .access to the mehal), and Raja himself 
are present. 

. The having: been brought 'by. the ' Faro/^ih- to the Raja, 
the:: latter places it on Ms head, in token of respect, and de.iivers.:dt'' 
to the- Brahmans in .attendance, who- read and, explain its coiite'nts.' 
The Raja is then lifted j' up by the mi I in waiting, and carried into 
the inner apartments, where the Maji or Runi mother resides, and 
to her he gives the Ingan’puiri and hUlat lYhich accompanied it. I 
should have stated above, that the lagan is tied up with geiiow^ 

^ Not less extrjiordfnary was the entimmstk belief of the .Emperor Julian, the 
hero, legislator, and pliiiasopker^ in the virtue of the Eleiisynian Mysteries and 
Grecian arts of divination. Gibbon ohseives, with his usual felicity of expression, 

By a strange contradiction, he disdained tliexalutaiy yoke of the Gospel, whilst he 
made a ^^oiimtary offering of his reason on the altars of Jupiter and Apollo.’* jDc- 
dine mid Fally chapter xxiii. 

.Y%''ith. ..regard to - Sir J, Ne.wtoN'.s„ belief in the. doctrines of akhemy, , I .observe , 
that Sir D. Beewster, in lusiateiy published Lifcj (page 302,) states, that there is 
no reason to suppose that Sir h H. did bdme in them. 

f Me is lifted up, because It is considered improper that he should come in con- 
tact with the mie earik during the. performance of the ceremonies. 

I Nai or barber ; the attendants . ou Rajas and Sirdars at .BAamipur are all 
of this caste. N(dm^ females of the same caste, wait upon the Mani. 

§ It is the .favorite colour of Krishna f hence his synoaime Pit amber, the 

yeilow-tio tiled** deity. 
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tlireads (tills colour beings esteemed fortunate); tliat grass, an 
■ emblem of increase, is put on it; and that gold, coins, beteliiiit, rupees, : 
Iddi or yellow curry-powder,'- and .yellow rice are, placed witiiin tlie^ 
folds of tlie paper. . 

The kgan-patri is intrusted to the keeping of tlie Mani mother 
mtil the day of her death, whilst the Miht is sent out by her for' 
the inspection of the Sirdars assembled. When the ParoMi or 
his followers, who escorted the lagan, have returned to their tents, 
which are pitched outside the city, it being* contrary to etiquette 
that the bride's party should partake in any way of the bride- 
groombs hospitality, Gur (unrefined sugar) is distributed to the po- 
pulace. On the third day after this, the Parohit returns with pre- 
sents to the bride. 

From the receipt of the lagan, the marriage is considered to begin. 
Marriage songs (Barm and BarntJ are sung in the houses of the 
bride and bridegroom, and presents are distributed to the wmmen 
who sing; these are for the most part females of the same stock (Got) 
as the bridegroom. The subjects selected . by them, and the .language 
ill which. , tfiey are illustrated, are alike coarse and ludicrous, resem- ' 
Ming perhaps the sales et convicia” sung by the Roman boys at 
marriages, or the rude jokes and indecencies which pervade the songs 
of our older poets. 

The Raja's mother sits in the midst of the singers, listening to the 
songs, and frequently joins in the chorus herself. The singers are 
rewarded for their labours, and their songs are ahvays in proportion 
to the reward. There is a common saying, taken from this cir- 
cumstance, which has passed into a proverb, “ Jg$a iera konri loysa 
meri gkP or the goodness of our song wdll depend upon the num- 
ber of rupees bestowed on us. 

The marriage songs having been instituted, and the body of the 
bridegroom anointed with jasmine oil, -which is applied with duh^ 

* For aa account of tlie sacred ditrm or died grass, see Asiatic Researches, voL 
m Obserfations on select Indian Plants, by Sir W. Jokes. The following text 
is there quoted : ** May Dmroa, which rose from the waters of life, whicli has a 
hundred roots and a hundred stems, efface a hundred of my sins and prolong my 
on earth for a hundred years/* Mr. Heney Coeebeooke quotes another 
text in praise of in his learned Essays, and Colonel Tonof mentions that the 

MajpUta are fond of cotnparing themselves to this valuable grass, which thrives in 
almost every soil, and propagates itself for ages .and ages. The comparison is not 
confined to Rajpfiis alone, it is current throughout upper India. 

f I quote from memory, not having Colonel Toon's valuable work by me, the 

which I perused (with less' attention than it deserved), two years ago, hi Cab 
eiatta, the ^nd vdmm 1 have not yet seen. ■ ' 
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grass to Ms feet ^ arms, and shoulders,.. the worship of the potter's wheel 
(C7Aa/^r»pw>), is;'te by,. the Maji and female relatives of 

the Eaja. This consists , in- visiting the shop of the/amilj potter, and in 
ofering up svi^eetmeats, hetelnuts, and rupees on Ms wheel. The prais- 
es .of this, iiistniiii,eiit and the article produced by it are chaiinted bv 
the women, and the ceremony concludes by 'a ■demand on the part of 
tlie potter*' -.for .a present; upo.n 'wMich' there ■ensues a mock dispute, 
■between .him, the Rdnis, and the .wom.en, 'the potter demandiiigex- 
actly. twice the sum to wMch.he is entitled, and the females as stoutly 
refusing to comply wdtli his demand. The 'dispute is generally ended 
hj' a coiiipromise between the belligerent parties, and the female dis- 
piitants^ retmii' tot,he'me/i<^ : .■ 

Two days prior to the marriage, the. women of the melmi repair to 
a tank within the' interior of the ■ palace, ■■and having with their ■ hands 
dug up the wet mud on 'its banks, bring it on their heads into the inner 
apartments, ' wlie.re they proceed to^ construct a miniature store-house 
or granary for the bridegroom. The meaning of which is obviously 
this, that it 'becomes ■the' bridegroom to lay up ample store of .■ provi- 
sions fbr Ms future wife and family,- whilst it is no less incumbent," '.oh" 
them, (his 'relatives) to assist him in so doing. 

After, the worship of the potter’s wheel the Raja and the ■whole'" of' 
his ' Sirdars , ■vepair in state to the shrine of Skid, the goddess of 
the" small-pox. Propitiatory prayers and gifts are offered up to this 
dreaded personage, and various articles of food and incense placed be- 
fore her. So general, I may add, is the worship of this goddessf 
throughout these parts, that every village has an altar consecrated to 
her, wMcii consists generally of a mere heap of stones loosely piled up, 
with one slab placed perpendicularly, on which a rude image of the 
goddess is engraved. 

The appearance of this goddess is said to be simibir to that of an 
old and wrinkled woman, and, for this reason, the fliadils consider it 

*' Two reasons are assigned for the worship of the wheel ; 1st, that it is the wea- 
pon of Vishnu. 2ndly, Its great utility to the married couple, as forislshiiig them 
with utensils of every description. 

t She is said to ride on a donkey and to have a potter as a groom, and for this 
reason potters are entitled to the food offered up at her shrine, should it be Suh% 
or food cooked in a ekuika, but i£ NikH or sweetmeats (which by some conrcwl- 
ent textj are held to be lawful to all Hindiis, though cooked by strangers), the, 
Brahmans take good care to secure them* 

$ Provided they are inhabitants of the MuM m couatry between the Mirnd^ 
imj& and findk^a ranges. 
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■f roper, tliat pern with, small-pox shotild,^ be;, attended by oM. 

womeE, alone., 

. , ' Aiiotlier still more^ extraordmaiy- act of' de¥otioB,: i.s . then ...performed^ ' , 
the, worship, of the,. :Go.hra or place, .in which .the .filth. of the palace 
.is 'deposited/ ..The w^orship consists in .sprinkling watei% perftimesj „aiid 
sweetmeats, on the mass ; 'and it is said to he indicative, of the ivisli on 
.thepiart of the worshipper, that his, progen}’' may increaseand .Eiiiltiply- 
.even,, as the. heap of, rubbish before him. In like manner,,, the, H'iiidU'.,s,, 
are accustomed to throw their sucking teeth on a dunghill,, uttering; at', 
.the time a prayer that their new, teeth may qui,ckly 'appear, aii,d,, increase 
even as the, dunghill has increased. Strange as this, worship may .ap- 
pear to us, we should not forget that it may be defended by classical 
..precedents. ■ If the Romans adored their Gloacinaj^" surely a less 
civilized people may be excused for worshipping the 

Upon the termination of these, several acts of devotioa (ritb peremp- 
tis)>, there remains the ceremony of the BMt to be performed, which is. 
the ., presentation , by .the, brothers., and other male relatives (of, the, 
'Ranis),, of mamage , clothes, ■ and " presents, .to , the' Raja.* „ The presents, 
consist of elephants, horses, camels, clothes for the Raja and 
" .Ranis* ;„and :mhrafees.r^': and ■'.are-... given, first;.' , to, the, then tp'„ 

the Ranis and female attendants, and lastly to the Raja. In return 
for these presents the donors receive Hce from the Raja. Hence the 
name of the ceremony. 

.■'When the^^ put on the marriaget dress thus pre-> 

seiited to her, and the circumstance has been communicated to. friends 
and people assembled, the marriage is considered to have commenced, 
and the liveliest marks of rejoicing are exhibited. 

The day before that on which the hardt” or marriage cavalcade 
starts for the place at which the wedding is to be solemnized, the de- 
putations sent by foreign states in honour of the marriage are feasted 
by the Raja ; after the entertainment is over the whole of the Raja's 
relatives stand up, and wliilst the Prince himself remains seated on the 
guidee throw rupees, ^c. into a fiat iron dish. The women singing the 
following words: 

Tfmi khmjo jpett pmdr gun to lejmga mdnh mdr/' or you have 

* His motber, grand-motber, &c. not his future wife. 

t The act of putting on the dress thus presented is called « mii ps/mram/^ a 
'■curious idiom enougb. 

t Pbis is an allusion to the Piihga^ or aHowance of food given hj the state to 
die relatives of ibe Raja. A. literally a bellyfal, but varies In quantity and 

<i«9Jity according: tc tts pleasure of the granter and rank of the grantee. The. 
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liMyoarljelliesv'fa-^^^^^ In tljesame 'Way sliall it betaken from 
yon , (even) "by: blows ■ (i. e. should you i-efuse) . ■ 

Tile time liavmg at length arrived at which the marriage procession 
is to, set out 3, the attendants proceed to array^ the bridegrOf3iii in his 
marriage garments, which, as will be seen from the following list, arc 
'Sufficiently numerous* 

On Ms feet he has shoes of embroidered velvet. His jmijmnm or 
loose trowsers are composed of Mmkhab, and imclcr these he has a 
dlrnti of yellow silk. ■ 

As an under vest or garment he has a Jdmd of cotton clotin trim- 
med with silver lace, and dyed of a yellowish red colour (IcesimaJ, 
Over this he has an embroidered vest, studded with pearls, fyer- 
rika Jdmd,) and over this again a girdle ornamented in the same way. 
llie pamrtk, a sort of long handkerchief, -is tied "to" 'Ms girdle, and 
thrown over his shoulder, to enable him to keep the dost from his eyes, 
or wipe it off should any find access' thereto. 'On his head' he has the 
mor^, or marriage chaplet, which is richly ornamentec! with pearls 
■andgold embroidery, and is supposed to resemble the helmet ol Kan'i-iya,' 
with its plume of peacock’s feathers. 

. His eyelids are stained with kajtii or lamp«black, his feet and hands 
-with mehndtff and . on his feet, hands, 'arms, and neck,: he wears: a 

Peihija of a Manlf for iustance (see Appendix, B.) comprises all sorts of graiBj, 
spices, sauces, &c. and that sine qua ?ion of Indian life, skimi or sweetmeats. 
The fondness of all classes, high and low, men, women, and cliiUlren, for these said 
sweetmeats is to us quite marvellous. I have been assured, that some Brahmans 
will eat a 100 balls of ImMii (sugar, gbee, and pounded gram) at a sitting 1 i There 
is a curious character of an “eating Brahman,” a “ grand gonnnund,” In the 
Hindu Theatre.”, „ 

* It has a curious sort of veil in front, formed of gold threads, hanging: loosely 
from the head to the breast, which is intended to protect the wearer from the 
ei/e/' A belief in demonology and witchcraft prevails throughout Hind li- 
sten. As a curious instance of “ public opinion” among the Jats on this subject, 
I may relate the following anecdote, told me by a very respectable native of 
BMratpur. In 1815-16*, the Bharatpur Kaja, KAHDHiJt had an Interview 

with Lord Hastings at Futtehpur Sikri, and was received by that distinguished 
nobleman with his usual kindness and atfability. The Raja was highly pleased 
with the interview, but happening in the course of the next year to lose his eye- 
sight, by an attack of ophthalmia^ some of the people about him, who from the 
first had endeavoured to dissuade him from meeting the Governor General, gave 
but that his blindness was the effect of ** witchcraft practised on him by Lord 
H. during the Interview, and: this tale was generally believed thrmighout the 
jB/mratpur Raj 11 

i' Every one has witnessed the beautiful v’ermilion dya wbiesh the natives ex* 
tract from this plant. It is considered as essential an ornament by liindfi and 
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variety of jewels, both such as are peculiar to men, as also some which 
are ordinarily worn only, by -women. Thus, besides .bracelets^ on Ms 
'Wrists, he - wears a -sort' of bangle . usually .worn only by 

females, ' On his neck too, in addition to the. comiiioii necklace which 
all Hindus wear {kmztM), he has the hansU^ a kind of . collar -.made 
of gold or silver, and the shape of which is that of a horse - shoe, 

■ thus He has also rings on Ms little and fore fingers. 

Thus attired, the bridegroom proceeds to his . mother’s ■ apartment, ■ 
where he. has one -more ceremony to go tlirougli prior to starting-: 
after the usual obeisances, the Raja applies his mouth to his mother’s 
breast, and affects to imbibe some of the. milk contained (or supposed to 
■be contained) therein. This is of course a mere -form, but it is never 
omitted by any caste of Hindus, and is -obviously meant to remind 
them, of the period when they derived strength and nourishment from 
their mother’s breast alone, and of the duty imposed on them of pro»* 
tecting the parent who cherished them in the days of helplessness. 

This sentiment is simply and beautifully expressed in one of Sadi’s 
odes, of which I presume to offer the following version. (See Appen- 
dix, C.) 

Having received his mother’s benediction, the bridegroom leaves the 
Inner apartments, and joins the marriage procession, which is mar- 
shalled outside the meliaL He is then lifted into a palankeen or 
Jiowdah, as the case may be, or rather as the Brahmans may have 
directed. The chief thing at issue is the direction in which he is to 
proceed, particular kinds of conveyances being considered fortunate to 
persons travelling in particular directions : thus, should a person be 
Journeying towards the east, he should proceed on an elephant ; if 
to the south, in a rathj to the west, on a horse; to the north, in 
a pdlkL These directions are of course seldom observed by persons 
of inferior condition ; indeed, they are manifestly intended only for 

indeed by all Asiatic women as rouge was (I will not venture to say is) by our own 
fair country women. There is this distinction however to be observed in the tw'o 
otherwise similar cases, no Hindh would think it ungallaut to inform his mis- 
tress that she was in the habit of rouging.’* The custom is prettily alluded to 
in the Hmdh Theatre,” Vikrmm and Xlrmsi^ Act 4, Parura Vas thus speaks : 
** How shall I learn, if she hath passed this way : the pleasing soil, softened by 
showers, perchance may have retained the delicate impression of her feet, 
and show some vestige of ihmr ruhg tineture:* The subject has been some- 
what differently handled by the wits and poets of Europe from the days of Maetiai. 
down to those of BaEBEUF, who is said to have produced no less than 150 con- 
ceitH on this topic. Some specimens are given by Bland in his Illustrations to 
the Greek Anthology.” 
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people . of : ' ., rank ;■ and , „ we.altli. ' . " ■. Th.e.: ■ mohrarat, h owever, is never 
violated even :by;.'t!ie poorest Hindd,"' and judging from iiiy experience 
at Mharafpnr,., I., would .say tlieir faith in 'its; effieacy is as iimi as ever, 

: On, passing through .the city,: the Baja stops at the " Bdinri ji 
Mamiir/'' the temple ,ol the playful god .Krishna., and makes' Ms 
.obeisances to :tlie Mehmit or high-priest of the establishment. 

,. . There is a tradition still current at Bkaratpur of the sable god**® 
being.'.the ./i's7fe&rt'. of the fort (though ..not^ properly within tlie lane! 
of BrtijJ, and for this. reason, hoth he and - .his ministering priests are 
entitled to. greater honors than .are rendered., to'. the other forms of the 
deity. „ On entering' the. the Raja seats himself on the ground 
.sear '.the Meha'nt, 'who, does not rise ' from . his paiil or cushion. 
The: Raja humbly 1. invokes, the blessing of- the holy, man, which is ae-. 
,cordmgiy ■ given, the throughout the interview - maintamiog 

the tone and manner of a .superior, whilst the Baja .acts ,the' part - 'of 
the s'uppiiant. .The same forms ure observed when the priest 'visits 
.the. Prince in. Ml The Raja -rises' to meet the saint as 'he en-* 

ters.the hall, of audience, and taking- him by the hand, seats him on the 
mmnad,^ himself sitting on the ground beside him. Some^ idea may be 
'forme d fro'm this circumstance of the important part .which these Mekmis 
.play m'Hm.d's;i states.. - The high esteem in 'which they are held ■by- 
all classes of Hindds, from the Raja down to the unwashed artizan,'''' 
necessarily gives them the greatest influence in state affairs, should 
they be of an intriguing turn of mind, and especially '^when they con« 
trive to become the Gziru or spiritual adviser of the Raja. The 
notorious Sri' Ji of Jeypur, the Guru, and as the Jats affirm 
evil adviser ofDuRjrAN SAun, whom he instigated to his hopeless resist- 
ance to our arms,, may be taken as . a. :good -specimen of an unprinci- 
pled intriguing Mehant ,* nor is Bharatpur without a similar character, 
as is well known to the supreme authorities. In general, Iiow’ever, the 
. are said to be quiet, well disposed personages, and I believe 

that a political Mehant subjects himself to as much odium among the 
Hindus as a political priest does' with us. As all the wimdin^ have 

* The favorite epitliet applied to Krishna Syamare. 

-t Bufing- the assault . in 1804-5, our .SipaWs. protested that ,, they .saw, the go.d 
distinctly ! dressed in yellow garments, and armed with his peculiar weapons the 
how, mace, conch, and pipe !** 

X Previously to sitting, he performs the dmd&mi, a salatation which consists ia 
raising Mh hands joined to the head, which is, at the same lime, slightly Bowed. 

§ The two principal temples at BkaT&tpur are those of Beii aei «Ix and Back- 
man Ji, the former belonging to the N'em&wai^' the latter to the sect of 

BymyiL The Mehanis of these temples have each a CAmia or cess allowed 


grants of land from tlie state"- or a-sharein 'tlie assessmetits leYied npdl 
villages,; they, are of coarse, -more 'or less dependent on the' will of tfe' 
reigning Prince » , 

■ ^ I may meiitioiiiiere, in order to preserve' myself from ' tlie imputation 
of having mistaken the ground o'n which the extraordinary m,arks' of 
respect above detailed nre 'paid by the Bhamtpur Kajas,' to the. MeMnt 
df.the Ji Mandir, that the present,: Baja, ' for reasons '.which - 
'.liave ' been already mentioned, had not become the 'CM a of My 
at the - time of his marriage, and that consequently it "'was' not as, his 
Gvtu or spiritual adviser that he reverenced the Mehant, but as being 
the superior of a temple especially dedicated to Krishna. 

Quitting the temple, the cavalcade proceeds on its way. As it 
.passes through the city, the inhabitants crowd the tops of the houses, 
anxious to obtain a sight of the precession, and compare it with those 
'©£ fonner princes. ,The streets are illuminated, "with ckirngliB fixed 
upon bambu trelles work \ and as the Prince himself advances, the loud 
cries of “Ram! Ram!” become more and more frequent; uttered as 
they are by all ranks and ages, from the grey-headed men of sixty down 
to the child of three or four years old; add to these sounds, the “ Con- 
cordia discors*’ of the large shmihh or shell ; the blowing of fifes and 
trumpets, and beating of drums on the part of the FaitanSt which 
precede the Raja; the deep bass sounds of the Nahdras or kettle-drums 
borne by the camel Soimrs} the shrill piercing tones of the hambd 
■pipe ; the tinkling of the elephants^ and camels' bells ; the waving of 
, chouries; “the dancing of the tall spears” on vdiich the national 
standards'^ are fixed ; the discharge of fire-works and jingalls, and we 
'-have, a ''pretty correct enumeration of the attributes^ of pomp (and 'inelo-.' 
dy 1) with which a Hindu Prince goes forth to his wedding. 

The women of the different villages tlirougli which the Bardt passes 
advance to meet it, singing the songs of rejoicing usually sung at the 
In return for, this .mark of respect presMti are ' gives; thein^^^ 
generally about five rupees per each village. 

tlieiB hy the state upon all villages. The number' of villages is ,, about ' .;!, ^00;, 
the Ckmuia varies according to the Fakha^ being seldom if ever above two rupees,' 
nor less than four annas. Besides the ChandUi they have the “ Ohamjt ’’ or 
tithe in kind, levied upon all sorts -of grain when exported for sale in the 
and a pious or superstitious Prince occasionally makes them a grant of a village, 
'A, e. of the government' share of the produce, which is collected by the Mehmit 

A yellow flag, with the figure of the monkey-general Hanum an rampant 
. t SO called from the' month 
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Tlie procession moves at a slow and measured pace i immediately in 
front of tlie bridegroom's elephant are stationed a namber of water- 
carriers, bearing, slcins of, water, which, they occasionally pour on the 
ground before him ; not with the intention of laying the dust, for that; 
vroiild be considered absurd, but to convey to all beholders the notion, 
that the presence, of the bridegroom is as grateful to iiis unstress and 
all created things as water, is to the parched-up, earth. 

When the hardt lias arrived to within a mile or two of the town 
at which the w^edding is to take place, it is met by the nearest male 
relative of the young lady, who comes out thus far to honour the bride- 
groom, and to conduct him to his tents. This is called the Feshirm 
or Istahhah and is considered an important part of native etiquette* 

It obtains I believe' throughout Asia, certainly iii: all , Miiliamiiieda'ii 
countries. 

The whole of the. bridegroom.'s, Sipahis,, attendants, .and sirdars^ 
constituting a body of about 8000 men, .are dres.s.ed in marriage gar*' « 
Bients, as also those of , the bride. In fact, no one would be allowed to' 
form part of the procession, or. to be present at the marriage feast who 
w’as not so attired. This piece of etiquette throws light on a passage in . 
Scripture, Matthew sxii. And when the king came -in, to see the ■ 
guests-, he saw there. :a„m,a]i which.:, had not on a wedding- garment, and ' 
he said unto him. Friend, how comest thou hither, not having a ived- 
ding-garment ? and he was speechless. Then said the king to the servants.. 
Bind him hand and foot, and take him away and cast him into outer 
darkness." A similar violation of established rule and etiquette would 
meet with a similar punishment, I believe, in any native state, 

I shall now describe as shortly as possible the ceremonies which are 
peiformed after the arrival of the bridegroom* In the first place, a 
liookah, bhang, tobacco, cardamums, and sherbet are sent to him by 
tlte ‘‘ Smndhr or father of the girl, and. the ** Samdkf himself waits 
on him. He is received with much respect by the Sirdars of the 
court, but the bridegroom neither rises from his seat nor returns his 
salutation* The natives consider the bridegroom to be a sort of Di- 
vinity* for the two or three days during vfhich the ceremonies last, and 
for this reason he neither returns his father-in-law's greetkig nor that 
of any one else. When the two or three days are over, he relapses 
to his former earthly" state. 

** However low the caste and statiaa of 'the- bridegroom, he Is called a wkm 
TM /m BadsMk/* or a '‘’'■King for two audhalf days,'* i. e* during the perforiiumce 
of the ceremonies, which last two or three days, according to the resources of the 
bride's father, who is expected to feast the cav^oade for at least two and gene* 
rally three days, ‘ ' 
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: la tlie .€ veiling’ of t’lie' first day,, the ceremony, of tlie Tormi takes place, ' 
.and at, inidniglit that of the Horn, .Though' there is no, mention, of the , , 
Tor.an ,.iii Mr. Cglebrooicjb's Essays, nor any allusion to it in the Hiii-.,, 
du Tiieatre/.,' or lawy it is .considered by .the Jits, and I am assured, by 
all Hiiidiis in Upper India, as a very important ceremony, and as such, ' ■ 
.is never .omitted. The Toran is a wooden ornament, or rather the .figures ■ 
of certain little birds, carved in wood, and gilded over, with g.'oM. leal 
These .are' fixed above the doorway leading into the, limidap :Qr ' 
umimge pavilion, and the ceremony consists in the bridegroom's .strike. „ 
ing or touching them with a sheathed sword, 

■ As soon as. this feat has been accomplished, a general sprinkling of. - 
powder and explosion of fire-works takes place. The Sirdars 
partake of a zyafat at the SamdliCs house, whilst the bridegroom 
returns to his tents, it being considered improper that he should be 
feasted by his father- in -law prior to the performance of the Horn. 

Though I have made repeated inquiries as to the origin and mean- 
ing of the Toran, I have not hitherto received any satisfactory explana- 
tion of it ; — -one reason assigned, and it is certainly a plausible one, is 
that the touching it with the sword is intended to represent the bride- 
groom's superiority over the bride, and to convey a hint to her and all ^ 
present, of the treatment she will receive, if refractory. The New 
Zealanders, if I recollect aright, convey a similar hint to their intend** 
ed wives, though in a somewhat coarser fashion, by knocking them down 
with large clubs previously to the marriage ; or perhaps, the 
some' allusion to the kind of wedding or rape entitled Eakhasa, w^hich 
took place ■ between Krishna and Eu'khmani"*, and'^is one of the". " ' 
forms, enumerated by Menu, 

The sacred ceremony of the Horn or burnt- offering takes place at 
midnight, and as it is decidedly the most classical and interesting of all 
the Hindu sacrifices, I shall endeavour to describe it minutely. I shall 
not attempt to give the Mmitras, or incantations used on the occasion j 
first, because on account of my very slight knowledge of Sanscrit I w^as 
unable to determine the particular Mantra chaunted by the priests ; and 
secondly because the Mantras generally "used on such occasions have 
already been given by Mr. Coebbrooke in his admirable papers on the . 
religious ceremonies of the Hindds. 

The Eom was performed tmder the Maniap or marriage pavilion, 
at the gateway of which the ceremony of the Toran had taken place. 

The 'pavilion is erectedby the bride's father, and is constructed of wood- 
en posts', gaily ornamented and' gilded withgold leaf, having niches for 
" tlie'feception of the small earthen lamps which serve to iliuminate the 
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coiBpa^rtiBBnts into wMcli it is,,, divided. The whole of the pJivilioii Is- 
carefully covered .over with long cloth; and from the roof of 'it immei- 
oils lamps of coloured glass paper (in which the purest (jheeh burnt) 
are suspended,.' ,by,: long strings; gilded 'cocpamits are also to lie seen 
dangling after': the same fashion, and the appearance of these mid of 
the leany-colotired lamps is at' once fantastic and pleasing. 

The spot of ground on , which' the -sacrifice is to be performed having 
been selected' by the Bralimans, the. Nains or female attendants of the 
bride proceed :to decorate it, in the prescribed manner : The figure of 
the sacred lotus Cmjmphma 7iehmho), on which, according to^Hindii 
belief, the deity boated amidst , the waters of chaos, is drawn upon the 
ground in the centre- of the ckouk or square, ■ On the figure of the 'lotus 
small wooden -, stools; are' placed for -the bride and bridegroom, their 
faces being turned to the east. . 

Immediately ' opposite to the cliouk is the hit, or altar on which 
the Aglictm or sacrificial hre is lighted. The altar is square, formed of 
earth, and ought to he one hafh (cubit) in height, but the dimensions 
vary. In the centre of it is placed the holy gre, which may be formed 
of the six following woods ; viz. the Puhs (Biitea Jrondosu), Fepul 
(Ficus religiosaj, Chonkra (Prosopis spkigera — Shmim in Sanscrit), A'kh 
(Asclepias giganteaj, Kker (Acacia Catechu), and Onga (AcJmjanthm 
mpera)'.) 

The father of the girl {samdU as he is called), the bridegroom’s 
nearest male relatives, and the Brahmans who are to perform the cere- 
monies, having seated themselves round the sacrificial fire, the bride- 
groom enters the pavilion, carried or supported in the arms of a mL 
The samdM honours him with a respectful salutation (dandavat), 
and pronounces a short benedictory prayer, expressive of gratitude for 
the high honour conferred on his daughter. To this prayer no answer 
is given, nor is any return made to the salutation. 

The samdlii then brings a carpet for the bridegroom to sit on. 
This is placed on the right-hand stool, that on the left-hand being 
reserved for the bride. He also brings water for the bridegroom’s feet, 
and the Brahmans chaunt a mantra in praise of water; but as the 
mantra and this particular ceremony are both described in Mr. Cons- 
bbookb’s third Essay, any further notice of them would be presumption 
on niy part. The holy element, water, which Pinpak declares to be the 
best of things, is honoured with three adorations. The first, or the 
ablution, is called smn ; the second, - or the pourlhg the water on the 

.f See Pi»2>inoxon"s Indian Plants. The of Saascrit* 
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. ground ' from' a vessel' in tlie..-.sliape:of a boat, argM ; and tlie tliird 
' is ' ::tiie sippingv or mMmdn. , . - Surely,.- . there ■' -is ' .nothing: very * ' absurd 
\dr' trivial'' dn.. these allusions to .-the three, great purpos.es to ..which water 
is, applied ,io India,, and throu.ghoat.the world, '%%. aMutioB, irrigation, 
and iiourishinent/ 

Aft.er .the adorations' of water, the .bride enters the pavilion, and being'' 

. oarrieci to : her . father, is- by . him receive-d with extended ' arms , He then 
'presents,' 'her to the . .bridegroom, places .-her' hand, in -Ms: the latter 
,jomiBg,''his' -.two ' palms '■ together to- 'receive hers ; . as is customary 
throughout Hindiistan with persons when a gift is conferred on them. 
The Brahmans now proceed to chaunt the sanlmlp^ , or votive prayer, 
expressive of the solemn vow by which the bride has - been dedicated 
and given away by her father, and thus after one or two other 

the hmya- dan, vfhich precisely answers to our, giving away of 
'■'-thn-bride* is:-; accomplished. 

The Pandits assert, that the irfevocably fixes 

' the-marriage, ...even.:, though dhe Mom or . .burnt- oiFering . should- : not - t^ke '‘ 
^ place'. This appears- to be- contrary- to the text in -Menu, , 'which declares,'-- 
that a marriage is irrevocable after the seven steps have been taken at 
the Horn* Mr. Couebeooke also states that the seventh step renders 
it irrevocable. 

The kanya-dan is succeeded by the parkra^na or pridakshana, In 
other words, the circuits round the altar. The clothes of the bride- 
groom are tied to those of the bride ; their hands hound together with 
kusa grass, or a yellov? thread : and in this state they have to per- 
form seven circuits round the altar. The indeed prescribe 

four circuits as the proper number, but the Jfits always make seven. 

The number of circuits having been finished, mantras are recited and 
ablutions oilered in honour of Aghana, (the god of fire,) the purest 
symbol of the all-pervading principle of life and power, which, as in 
the Platonic sch,em.e,' is -supppsed.to diiuse itself throughout the mass ' 
of created things, and 'to vivify and animate .the countless particles of 

. . „ i ** Cophim et terras camposque liqtientes 

** Splritus intas aiit, totamque infusa per artns 
Mens agitat naolem, et mtigno se corpora miscet.’*" 

Weil would it have been for Hinduism, and the myriads who pro- 
fess and have professed it, had, all its- symbols and objects of adoration, 
been epB-Hy pure and innoxious as Aghmu, ' '' ' ' ' 

. .;/Tlie;worship of being 'completed, and the' marriage render- 

ed Indissoluble and .irrevocable by the seven steps, the attendant priests 
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,ckamnt tlie lijmii in lioncrar of the affianced 

prtiesvancestors. -:TIie^ the part of the laja con- 

tented themselves with enumerating the .praises and virtues of three of 
Jiis forefathers. Of these Suraj MaIi, the founder or consolidator of 
the power; and Ranjit' Singh, the fortunate opponent of LO'RB 
liAKB, naturally obtained, the largest portion of the eiiiogiiim. There is 
.a; very .spirited ode in Mr§ Bkikka^n praise' of Suraj Mal, nor 
has the martial prowess; of Eanjit Singh been less honoured, but alas! 
for the credit of po.etical prophe'ey. The Jdt bard who celebrates the 
fame of Ranjit 'Singh, after:, describing with some iBiiuiteness and 
.most, wo,fui anachronisms the progress of the British power, which he 
depicts as a raging flame, kindled in the south, and accpiiring heat and 
cG.iisisteiicy , as', it. spread through the coimtr}^' of Tjppu and Mif/Mrdsk 
irUy to the imperial, city of Delhi proceeds to immortalize the valour of 
Ranjit Singh, by whom this raging element of destruction was 
chedced .and ■ . 

But though the lapse of a few years has proved the vision of the 
JiR bard (like most other poetic visions), to be vain and empty, it 
would be ungenerous to deride the feeling which prompted- it. The 
J4ts are and ever have been deeply national ; even in these (their) days 
of weakness and prostration they cling to the memoiy of former tri»^ 
umphs, nor are the feelings of the man to be envied who would sneer 
at them for so doing. The sentiment which inspired the glowing num- 
bers of Tyrtmus, which animated 'and immortalized the fatal > elo- 
c|uence'‘^’''* of Demosthenes and Cicero, and which in modern times has 
called forth the powers of the bards and orators of Europe, cannot and 
should not be deemed unworthy of sympathy, though expressed by a 
Jat poet in his own peculiar language. 

After the praise of ancestors, the Pandits read a lecture on the mar- 
riage duties to the bride and bridegroom, to which they are both ex- 
pected to testify their assent. Presents are then distributed to the 
tendant priests, and the bride and bridegroom proceed in one palan- 
keen to the tents of the latter, where the knot which had been tied in 
their garments is unloosed, and the damsel dismissed with a present of 
fruits and flowers to her own house. 

The next day, and sometimes the day after also, is spent in festivity 
and rejoicing. * The bridegroom, attended by Ms principal friends and 
Sirdars, dines with the bride's father. -On this occasion also the etiquette 
observed will remind the reader of a passage in Scriptoe. The bride- 

* “ Mortifera facundia.” Siesenai- Sat *• 
p p 2 ' ‘ 
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•groom is met at tbe door of ■■thev lioo.se by bis.':fatlier-iH-Iaw, who re- 
ceives biiB witli every mark; of hoBoor, and with: bis own hands -washes 
Ills feet. ' The , feet of the other guests' are also washed , By the bride's 
. relatives. The whole party ' then. . proceed, into- , the interior ' of the pavir 
■lioiia beneath' -which' they seat themselves in. their prescribed order, and 
'the repast, 'consistin-g of various kinds • of sweetmeats, is. .served up oa 
patters of' the leaves, of the mango-tree. . These with pare water ami 
clarified butter constitute the whole of the feast." 

As Iparticularly wished to be present at' a Ilindd. 'feast, I made a 
point of attending on this ■ occasion, having first of all ascertained that 
by so "doing. T should not in any way hurt the feelings or prejudices of 
the parties. The zidfat in fact consisted merely of sweetmeats, and these 
as before stated are eaten by all classes without, prejudice or observance 
of the forms which attend a regular meat, such as purifying the ground 
with cow-dung, constructing a chnlha, drawing the lines around it, and 
eating food cooked by your own hands, or by a Brahman. Yf e were seated 
near the Raja, and had our platters of mango-leaves filled with sweet- 
meats, as had the other guests. The persons in our immediate vicinity, 
whether restrained by om: presence, or from etiquette, did not appear 
to do much honour to the viands. I observed however that those seat- 
ed further off were either more hungry or less ceremonious, and I was 
much amused by the prowess of one of the guests, a good portly 
man i’.faith and a corpulent one of a cheerful look, a pleasing eye, and a 
noble carriage/' whose platter appeared, like the cask of the Banaidse, to 
empty as fast as it was filled. On the third day largesse is distributed 
by the bridegroom's father to the JBhdts or bards wdio assemble in 
large numbers on such occasions. The mode of distribution is as 
follows : — For some days previous to the celebration of the marriage, 
these votaries of the Gentile art" ilock from all quarters to the place 
at which the wedding is to be solemnized. To every man, woman, and 
child, so assembling, a donation is made, generally to the aoiount of one 
rupee per head, whilst smaller sums of from eight to four annas are 
also given for the wretched tattds or bullocks on winch the owmers may 
have come, and frequently to any animals, such as monkeys, parrots, 
or dogs, which they naay bring with them ; — for it would be considered 
a 'stigma on the bridegroom's hospitality, should any creature attend 
his marriage with the hope of largesse,, and be sent away empty-hand- 
ed. This custom of promiscuous ,and ilLjudging expenditure on the 
eccasioh ’ of marriage obtains amongst all classes of Hindds, from the 
Raja, to .the,, cfe'mar outcast. It even masters the well known 
avariee^ of the„Bu?2|a or merchant, who will squander in marriage re- 
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joiciiigSj sunis wliicli: it lias^eost-liim many a year of griping iiiul pa- 
tieiit avarice to acciinaulate, nnd- which perhaps could not he ' extracted 
from him by. the . severest tortures. ■ 

The miiltitmie of and their, attendant bipeds and c|uaclriij>ec!s> 

i.sxollected' together .in soin.e secure and commodious place, where there 
is but one egress. ^ The distribution of money then commences, aud 
:as each' individual' receivesdiis allotted gift,. he is directed to depart by 
the single ■ entry, whiclr is- guarded by sipahis, and closed us each 
departs with ' reward. : By this system., confusion, is preveritech 

nor dsdt possibleTor individuals' to claim, and receive their qiiota 'more 
than .once, as they would ■ otherwise 'undoiibte.dly do. 

, Liberal presents are also made' '.to -the or persons 

who have contributed by their handicraft towards the preparatio'n of 
the' marriage, such as potters, sweetmeat- makers, and other professors 
of the useful arts. .Little, distinction, is made -on such occasions between 
'the Bkdt, whose vocation is (or. ought -to be) of an intellectual aaturej, 
■and the artizan whose labours are purely manual. If any distitiction 
is drawn, it is to the prejudice of the poet, and he obtains a less re** 
ward than the maker of comfits. The reader may perhaps consider 
this an unfair valuation of the merits of these two classes, or it maj*' 
remind him of the ingenious ‘*Maitre de danse” in Gil Bias, who in- 
dignantly asks how four double pistoles per month can be considered 
an extravagant remuneration for his labours, when a fourth at least of 
that sum would be paid for a mere “ Maitre de philosopJde"’^ 

The religious and family ceremonies of the marriage having been 
concluded, the bride was escorted with mucli pomp to the house of the 
bridegroom, at Bharatpur. On arriving at the fort, she proceeds 
to the deohri or palace appointed for her reception ; at the thres- 
hold of this building she waits for the arrival of the bridegroom, wln^ 
follows her at a short distance, and as soon as he has joined her, a knot 
is again tied in their garments, and they proceed together into the 
■.interior' of ' the.: deoIirL 

’ At the entrance into the first court, the couple is met by the daugh- 
ter of the bridegroom’s parohitt who stands as centinel of the sancto- 
rium, and refuses to admit them until her usual free has been granted ; 
on obtaiiiing this she allows them to proceed* 

*' “ Combien prenez-voas par mois? quatre douMe-pistoleSt rcprit-il ; c*'est le pxix 
Cotirant, et Je ne doime que deux lerohs par semaine. douMous par laols ! 

m^ecriai*Je, e’ess beaucoup. Comineut beaueoup ? repHqua-t-il d*im air etoutte j vous 
dqnaeriez biea wMpisieie par mok it mu maitre de pkUesophkr 
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. Tlie touselioM gods, images of whom are placed withia the ieoM^ 
liaving beea duly reverenced by the bride, she is ushered into the 
apartments allotted to her,, and is. shortly aftei^visited'^ by . the female 
relatives ..of the ..bridegroom,, who claim the privilege of . removing . her^ 
veil and of .gazing at. her hitherto secluded charnas.. This .practice is 
known by. the nam.e> of m?fe^“diMaf,....or .the, face-she.wing, . .and the 
females thus honoured by a gaze are expected to make a handsome 
offering to the bride for the fa.vour conferred on them. . 

. The .bride remains for .three days and, nights., at her husband's ..res!**., 
dence, but the marriage is not consummated on this occasion. Various 
rites and usages are practised during the three days, but as this paper 
has already far exceeded the limits to which 1 originally intended to 
confine it, I shall content myself with briefiy adverting to two of the most 
singular customs. The one is the untying of the kmikan or bracelet 
of kusa grass, which previous to the marriage is bound on the right- 
hand of the bride, and left of the bridegroom. 

The bride and bridegroom being seated opposite to each other, pro- 
ceed to unravel the knots and mazes of their respective kankam. 
Should the husband succeed in undoing the bracelet of the wife before 
she has untied his, the feat is considered typical of his future superi- 
ority in domestic life,, and great rejoicings are immediately made by 
Ms attendant relations. If, on the other hand, the lady should first 
unravel the bracelet, her friends celebrate her dexterity, in noisy and 
triumphant songs of applause. 

A curious game of chance also takes place between the newly mar- 
ried couple. A large tub or caldron of water is placed before them, 
and jewels, gold-mohurs, and rupees are thrown into it. The bride 
and bridegroom plunge their hands into the basin, and whoever suc- 
ceeds in extracting the larger quantity of jewels or money from its , 
depth, at one dip, is supposed to win the game. The old English 
amusement of Snap Dragon was regulated, I believe, on similar princi- 
ples. 

■ Childish as these practices may appear to us, they are at any rate 
harmless, nor with reference to the youth of the parties engaging in 
them, would they appear to merit the censures of the cynic. Who has 
not engaged in similar triflings, and felt the pleasure which such inno- 
cent amusementfe excite,, in the days of youth and joyousness, when the 
heart is as yet whole, and unscathed by the cares and cankers of time ? 

On the expiration of her three days residence at the house of her 
lord .and master, the bride returns to her relations for a period of 1, 
or 5 years, and she is then brought home by the bridegroom to 
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same tlie duties of the married state. This second hriugiug home of 
the wife is termed gom or gaman^ and is usually the consummation of 
the marriage; but the gmmn may be altogether dispensed with by 
the performance of the pMr-pattah, or changing the stools of the bride 
and hridegroomj when the Ham is celebrated. 

Such then are the rites and usages by which the marriage of a Eaja 
is marked among the Jats, The same rites and usages are observed 
by the meanest of Ms J4t subjects, who are equally tenacioas as he 
may he of the ways of their forefathers. Some of the customs above 
enumerated are of course omitted by parties in inferior circumstances, 
such as the largesse to Bhdts and others, the distribution of sweetmeats 
to the marriage cavalcade, &c. ; but this arises entirely from the want 
of resources, and never from the belief that there is anything absurd 
or unworthy in the ceremony itself. 

The reader who has had the patience to pemse the above remarks, 
will doubtless have observed, that agreeably to Hindi! law and practice, 
the father of the bride is by no means considered on an equality 'with 
the bridegroom, but is obliged to demean himself as an inferior^ to- 
wards his future son-in-law. To this extraordinary and unnatural 
custom, and to the feelings of degradation and wounded pride, excited 
by it, we may attribute the dreadful crime of female infanticide. 

I have omitted to mention that the marriagef of widows is permit- 
ted and practised among the Jats, and that the rite of Suttee is conse- 
quently unknown. 

AFFENBHC. 

A, 

The ancient name of Dig was Dtmgk or Dirglipum, and will ba 
■found mentioned in the Skand Purdn, and 4th chapter of the 
vat 3^ahdtama. After the disappearance of Sei‘ Kbishna, Jrf- 
Mandal the country of Brij,. became deserted. Bbwb Nai, the son 
of Peidhun and grand-father of Krishna, presented himself one day 
before SANninRisHi, the celebrated sage (who had resided in that holy 
quarter'for upwards of a thousand years), and asked him where Kanhya 
had fled to. The saint replied, he has not fled, he is still in BriJ, 
thoughinvisible; perforin tapmga (religious penance) and he will re- 

He washes the briaegroom^s feet as stated above, an unequivocal recognition 
of mferiorlty on Ms part— Sic passim. ' ' 

’I* Perhaps the term marriage is too strong for this sort of alliance. It is wluit 
we call a left-handed mteriage, and yet the. issue of such marriages is consiclereil ia 
«ll respects legitimate, . f ' 
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appear, :to you,, fear no tiling.' i„.,'-BRKrE Nab tlien asked, But where am I 
. to' reside,,,:?'.. He answered, .In places, w^Mcli -will revive and 

i.oii,rish.nnder,yo,ar auspices^- make, thou thy Royal abode; — Govardhm^ 
Birgfipura/myBig'^ ^ Nmidgrdm md. Barsam'^K'' : 

: The above s,ixV'towns are ' considered the most distinguished of all 
■tlie: ,,Iioly,,i£i»5;'or of ■ pilgrimage' in the circle of Mrij, 

; : ; , Close': the'' 'fort ' ,,, of ■■ !)%, ' which is only separated by a wet ditch 
fro,m,,':, the , Mowm: or .: garden-^^ are two places greatly distin- 
guished in the Mathura MaMtmna, or traditionary history of Mathura, 
and the Brhnha Bijhart, or transformations of Krishna, One of 
them is called KrlsJina-kund, or the pool of Krishna, and the other 
Sdmhari a corruption of Bwyamhara, the free or self-election of a bus- 
-hand,.. . . . ' ■ .. , 

M thiS' public place the princes of the country, used, .to assernbie, on 
' great .occasions of ., marriage,. ' The -lady having 'perfo,rmed the tour of 
the circle w’^here they stood, signified her choice by throwing a garland 
of fiowers upon the neck of the Prince she preferred. There are many 
instances of this practice on record. In the pleasing history of the 
loves of NalaI and Damyanti, the poet elegantly describes the 
Bteymnhara or election of Damyanti, whose sagacity enables her 
to distinguish the real from the false Nalas, and wdiose affection teaches 
her to prefer the mortal object of a mutual passion, to the Deities who 
from envy and malice had assumed the form of her lover. 

The latest Bwyamhara perhaps known, occurred at Kanouj\ and 
was attended with serious consequences, as the animosity it excited 
between the father of the princess and her lord laid India open to 
Muhammedan aggression, and paved the wmy for European ascendancy ; 
(see Quarterly Orientid Magazine for 1825. The choice of Droupadi.) 

B...' 

For the edification of the curious in such matters I subjoin the trans- 
lation of a Hindi paper, shewing the amount and quality of the pethya 
of a Mmii. 

' * For Ibe satisfaction of tbe Sanscrit, scholar I subjoin the Sanscrit sMok: 

i' 

rsajrar mh i \ 

t An elegant cidilion^ of Na''la and Damyanti, as contained in. the 
has been given to the public by Professor Boff, 
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0 / aUowaneesy, monep, S^e. issued from the ^odotem of ike Sirhr to 

Rayiif Sambat 1885. 


: Cash yearly, ■ 

B,s. As.Ps. 

Pay for l}earerSs 3912 0 

' Ditto for Xlewribaa or Door- 
keeper^ '24 0 0 

■To HardeOj, maker of sweet- ■ 

meats j 57 12 0 

' To M n nsa, veil der of pan (7 

pans per diem), ■ '3 8 0 

For twine and pack-4liread, 0 ID O' 
; For Sewcboiidassi or 'tlie 
Pliagnn, presents to 

the riogibj ........ 15 0 0 

For 'Hiili am! Das^ra, 20 0 0 
ForTij Sawaii, the 3rd day, 

, of the. month, of Sawan, , 15 , 0 . .'0 , 

For medicines, &c. 19' 3 ■.'■3, 

For,' dyeing cloths, , , 8, ' 2 ' .0; 
Attah, 5 inds. 20 seers, . . ' 58 13 ' 0 
Dal, 8 mds. 10 seers, .... 840 

■Ghee, 5 mds. 2 seers, 50 .Sv^O,: 

.Salt, ,2 mds. ,11 seers,, , « ■':;,: 2' 10 ■■,■9 
Rice, l,,md.' 5 seers, ,. . . ... , ,',2 8 ■ 'O' 

. So,gar,,''37' seers, 7, - '0 3"'^ 

,■ ■Gi.ir, 2 mds, 5' see.rs, • . . . . , '■, 5, ' 5 , ; 0 
Oil, 2 rads. 20 seers, .... 10 0 0 

■ , "B'arleyi ■"9 ,md,Sv . . ,. ■,'. . , , .,, ,■■■ , ■■■■:6' , ' O^ 

Dal of gram, 20 seers, .... 0 8 0 

Sinkh, "20 seers, (grass, of 

which brooms are made), 10 0 
Spices, such as haldi, dha- 
'„, „ 2 ,,0 

Cloths, 

Wrappers and, quilts, 5, ,8 0 

2 pieces printed cloth, 


(chintz of Jeypur,) .. .. 

1 ditto ditto, (of Agra,):. . . ■ 
1 piece Sallie cloth, t. . . .. 

1 piece Jhoonah ditto, .... 

§ piece Mashru of " Agra, 

■ (sil k ,' and cotton, , m ixed,) 

7 yards. Oazi cloth, .. .■. 

7 ditto Garrah cloth (coar- 
ser cloth), , . 

3 hath Deriace cloth,. ..... 

5.|. pieces Metah doth of Sha- 
.jahanpur for Lahenga or 
petticoat, 


6 0 0 
4 8 ' 0 
2 0 0 
2 0 0 


1 6 
0 8 


18 0 
0 3 0 


13 12 0 


chintz), . , . , . . . . . / . , , , 

B 

0 

0 

2 ditto ditto (ditto yellow), 

2 

0 

0 

,51. yards 'black printed doth, 

6 

0 

0 

2 ditto red clotli, .... .... 

0 

8 

0 

2 Dhotis, .... .. 

2 

0 

0 

1 piece Chinese chintz, 12 




yards (probably English), 

24 

0 

0 

9-J yards ■ Metah ■ cloth ■ for 




dopatta, ...... ........ 

2 

0 

0 

4§ ditto Maraudi, ditto,. . . . 

1 

8 

0 

2 pieces ditto for Duliar,., 

12 

0 

0 

1 § ditto Garrah cloth of Bi- 




ana, 

3 

0 

0 

6,§ ditto Metah cloth, in ho- 




nour of “ Silwan Tij,’’ 




(3rd day of ■ Sawan,) , . , ^ 

IS 

12' 

0 

1 ditto Dhoti for Sanjap, 

2' 

■ 8 

0 

4 pair shoes, 

2 

8 

0 

Colours for cold w'eather, . » 

8 

2 

0 

Total Rupees, 

489 

3 

9 

■ia tbe fitb^ B, 0 :ok ■of, tbe 

Gii!i.staH, 


a 


Story 6tli. It begins thus, ^113 

,and ' ,iie:^:tran^^ tbe merit of fidelity is as 

“ Well spoke the Matron ! who beheld her son 
Prostrate the Fard-“Witb elephantine chest — 

Wouldst thou ! but think upon thy childhood, when 
A*'|Ielpless,''^thoh'fis*d::ti'din^ 

boldf^ ■ ; 
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Voijsefs Report on the Geologyi^ , . , .[J.ure, 

ll, ^Report on the Geology of Hyderabad. %H. H. YojsejfHsq. 8'ir->. 
geon and Geologist to the Great Trig ommetr teal Burney of Jndm^ 1 8 i ' 

The country in which Colonel Lambton carried on liis Trigonome-: 
trical - Survey, during the ' months of January, February, and March,. 
IS 19, lies between Hyderabad the Godavery. The most northern 
station being the MU of Shivaiingapah, near the Godavery, The most' 
eastern, Chittml near Maidak ; and the most western, Oudgir. 

: The country between these points m-as traversed in many directions^ 
and the nature of the rocks, minerals . aneb soils described ; and al- 
though in many instances it was .not' possible to ascertain the extent 
of, the ranges by tracing them' through the jungle, yet the appearance 
of , an identical or nearly similar rock. taking the same , direction has been 
thought a sufficient proof of the" continuity of the formation. 

The papers of Doctor Vo ysey have' long been anxiously inquired for by liis 
friends in India, After his death it was known that his numerous manuscripts and 
Journals had come into the possession of the xAsiatic Society, and had been placed in 
the hands of some of the Members of the Physical Committee, in order to he digested 
and aiTanged for publication. This arduous but pleasing task had in a great measure 
been accomplished by the successive labours of Mr. Wilson, and Captain Frank- 
MN but principally of the former. The relatives of Doctor Vo ysey in Eng- 
land, anxious only for the fame of one whose memory was so dear to them, 
had freely and feelingly consented to such use being made of his papers; when a 
temporary check was experienced from an unexpected quarter. Mr. Havell, 
a professional artist, had it seems given Dr. Voysey a few hints in sketch- 
ing; and had made some illustrative drawings (though but one such was found 
among the papers) which he considered of sufficient value to be made the 
subject of a formal claim. ‘‘ Dr. Voysey’s valuable collection,” says his 
letter, his writings, and my drawings have been seized upon f;?/ some caU~> 
ing themselves the Aslatk Society ; they are about to pu]>iish a selection from 
his writings, rvithout consulting his friends, or making them any compensation 
It might have been presumed, that a man who had lived in India would have known 
that scientihe works were not very likely to pay the expence of publication, much 
less to realize profit, however the more favored productions of artists might succeed ! 
From this and other causes however the digest of his journals has been hitherto pre- 
Teiitedfrom seeing the light, and they were less likely to do so in the present depress- 
ed state of the Sodety^s pecuniary means. We are therefore happy in the per- 
mission granted us to publish them in the pages of this journal, either separately as 
has been done with Buchanan’s Statistics, or incorporated chapter by chapter with the 
monthly numbers of the work. As a commencement, we have selected the reports sub- 
mitted to the MAXiauEss oe Hastings,' by "Dr. Vo ysey himself, as Geologist to the 
Trlgonometricai Survey, in 1819 and 1820. These in fact form the best digest of 
his proceedings for those two years, and they will serve to introduce the reader to a 
prelimmary knowledge of the Geolo^_ of the Hyderabad provinces, while tlieir separa** 

, tiott will not interfere with the text of ’the journal itself.— E d. 
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Any person who has travelled in India will be aware of the dimcn!- 
ties attending- a deviation from the main road, especially in an nnfiieiid- 
ly country; this circumstance, with the necessity of attending to those 
professional duties which were incompatible with any protracted ab- 
sence from the camp, will, it is hoped, be a sufficient apology for any 
apparent deficiency in my attempt to take a general survey of the 
miiieralogical character of the country in which my partial observations 
have been , made, . ■■■, 

It may also be proper to state in this place, that the scarcity of all 
kinds of meteorological and other apparatus prevented me from 
making any other than very general observations'; and ■although pro vid'- 
ed with one of Gay Lussac's Syphon Barometers, yet the scale had been 
so imperfectly graduated in Calcutta, as to allow me to place but liltle 
reliance on the observations and calculations of heights obtained from 
it.' This latter defect is of minor importance,, since. the heights of all the 
trigonometrical stations .will he ..determined by Colonel Lam'bton liim- 
self ill' the progress .of the, survey‘d, ■ 

The geology of the country between the Kistnah and Goiuvenj 
admits of a very simple division,.- being distinguished from, most "other' - 
countries of a similar .extent, by the 'existence of only two. format ion s^' 
differing very widely in their characters; viz. granite and WERNBids 
iicetz trap, both of which give a striking and separate chanicter to the 
scenery, cultivation, and vegetable productions. It is proposed, there* 
fore, in this sketch, to bring together in a general view' the principal 
characteristics of each division ; to contrast them ; and timiily to enu- 
merate the minerals collected, giving their description and analysis as 
far as it could be performed. 

After quitting the limestone on the hanks of the Kisiimh [to be 
hereafter mentioned], granite alone is the basis of the country, even to 
the Godavery, 

Certain characteristics belong to it throughout, which sufficiently 
mark its identity and contemporaneous formation. They are, 

1st. The great irregularity of extent and direction of the ranges. 

2iid. The narrow but lengthened veins or dykes of trap with which 
it is intersected, all running nearly in the same direction, and the 
masses of micaceous and sienitic granite with which it is intermixed. 

3rd. The predominance' of the red colour, arising from the red fel- 
spar, which is frequently in large crystals, giving the guinite a poi« 
phyritic appearance, 

* Colonel Lambton computes tine height of Mydefuhud^ above the ci of the 
sea# to be 1800 feet 
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^ 4tk' ,Tlie' 'conceii^^^^^ lamellar, and distinct concrete :striictnre ; the 
great facility of decomposition; ; the, roimdecl appearance of the decom- 
posed masses, logging stonespand, tors, 

5tli. The iinmeimis lakes or tanks spread all over the country, some 
of which are of Tery large dimensions, 

1st. The granite is rarely seen in ranges until a iiear approacli to fiy* 
ierahad ; -when it first appears after crossing tlie' Kistnah, it is seen , 
principally ill rounded blocks, scattered without order, and in flat masses 
of large dimensioBS, very little elevated above the surface. These how- 
ever'' increase in size and height as we' proceed to the north westward, 
where in the waving plain, in which the two remarkahle hills of Neigondak 
,are situated, numerous rounded- isolated , hills are seen spread over it in 
every, direction, unconnected even by their bases. The hill of ' Nelgon^ 
doll presents the first approach to -the coiitimied range ; its sumniit is 
about 1000 feet above the" plain, declining gTadimlly to the, north-west 
until it reaches that level.' . At Mtdhopur more regular gra,tiitie ranges 
in the same direction appear, and are continued to Hgderabud, not 
'without frequent interruptions, and the interposition of large isolated 
mountains of solid granite. Here, however, it must be observed, the 
granite assumes a new character, derived from the numerous logging' , 
stones and tors of the most grotesque figures and extraordinary posi- 
tion. The origin of these logging stones may be traced to the tors, 
which are masses of tabular granite, generally not more than two or 
three in number, the interstices of which, admitting the rain, subject the 
granite to a more rapid decomposition in those than in other parts of 
the masses, and ultimately give them the rounded forms and tottering 
bases'*' observed. 

.It may .be' asked, ,:W’-herefore other rocks, such as greenstone :aiid , 
basalt, do not assume similar, appearances in decomposition ?vIt is.'pro- 
bable that a siifiiciently satisfactory reason may be assigned in the 
'difierent directions of' their ■ interstices, ivhich'.in the .granite a're hori- ■ 
zontal, whilst in the above-named rocks they are vertical. 

The last place to north-west where, these logging stones were ob- 
served is in latitude nearly parailei to Oudgir, and not far 

distant from the place where the granite becomes every where covered 
by the trap. 

Three formations of quartz rock Mve been observed, viz. at Secan* 
ierabui, Jogipet, and the base of the whole being granite. That 

See flfS'CriptioE of the logging -stones in •Cornwall, in the Transactions of the 
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of Jogipet is tlie most . extensive, being three or four miles In lengthy 
•above fifty feet liigix in its highest part, and three or four iuiiuJ red yards, 
in breadth. It is crystallized in rhomhs. Some of the angles are 
very pe.r£ect.'“™2nd»; The .number, of trap veins which have been particu- 
larly noticed amount to seven, four of which are in the neighboiirhood of 
Jiy&TflSacI, one at Koulas, md two in the neighbourhood oLMakkk. 
The vein which passes mM. Qolcondah has been traced' to the eafetwarcl 
neariysix miles, .and is said to be continued nineteen miles farther. They 
.all' resemble . each, other. in composition, in their direction (nearly east 
and west),, and in other particulars, of which a more detailed description 
will be .ofiered in a paper devoted particularly to the- description of the 
country around Hgderahad.—Zrd, .From Mulkapdr to the. Godavoy the 
granite' is most usually , red and porphyritic. The red gTaiiite i.s mucii 
more .subject to decomposition „ than the white, from the abundance of 
iron contained in the felspar.,, ' The.. granite ol Nelgondak m: the wMt»' 
est,, ...'"particularly that from, the summit of - the .mountaiiL ' The .mixture 
of . mica.c.eoiis and sieiiitic' granite, 'in veins and. iii...rounded' lumps, has 
been observed at. at- NeigoiidaJi, at 

„ bed of" the Mimjera near ,&iM«|?2ir(m.---4th.'.it will be easily seen from 
the, previpiis„description of .the ranges, 'that numerous small valleys and 
plains. :must, exist .'Wdth such , an arrangement' of moantai.ns.. .TlieS'e 
valleys, covered with w.ater during the rainy season' are artilieially. 
divided by large, and in some instances, by stupendous banhs or mounds 
of stones or earth,' 'leaving.. outlets .for the. passage of the 'water colle'Ct- 
ed ill the upper part, to fertilize the lower gro-unds during the dry ' 
season. The ground by these means is enabled to produce two crops 
of rice in the year, with sometimes an intermediate one of the holcus 
saccharatus (jowar) ; but this depends on a peculiarity of the soil, to 
be adverted to in the description of the trap country. On the borders 
of the lakes or tanks thus formed are seen the date and palmyra trees 
in great profusion, whilst the water itself is covered with aquatic birds 
and waders. Within about 20 miles radius from the station of Sukkpkr, 
on a misty morning, thirty -.three of these lakes were counted, most of 
them of considerable dimensions.' On the granite hills, in the inter- 
stices of the rocks and on the barren soil, the result of tlieir decompo- 
sition, are only seen dwaTfish plants of the custard-apple, cassia auri- 
culata, bntea frondosa, and a, few others. Large trees are only seen 
in the valleys, where the soil Is, intermixed with richer materials, and 
water is more abundant. , ^ ■ 

These are the principal characteristics of the granite country as seen 
at Hgiembad, Mmdak, BmcMpUlg, Kmlm^ 
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The next division of the country 'consisting of basal tic, trap is inter- 
esting* from many causes^: . they are, viz.' . . 

1st.' Its appearance on. the .upper .half or, .summit only, of 'some of. 
the granite hills. . , 

: 2nci.. Its transition from a- highly crystalline compound of felspar 
a'ncl hornblende . (the greenstone of Weenbe) to coarse and fine basalt, 
to wacken, and 'to .iron' olay, the passage being sometimes bo gradual ■ 
from one, to the other, as to give the .intermediate, mineral an indeter-'' 
., mi nate character. ■ ■ 

Srd. The direction and peculiar form of, its ranges, the waving fonii 
of the land in . some instances, and, in others, its flatness and conical 
■peaks. 

4th., The-' intermixture of carbonate of lime with the wacken, the 
basalt,, and even with some of. .-the granite, in the neighbourhood of the 
trap. . , ■ ■ ■ ' 

5th. The black, cotton soil, arising generally from the decomposi- 
tion of the basaltic trap, forming the banks of the rivers, and covering 
their neighbouring plains. It is also found at a considerable distance 
from that rock, and on heights so elevated as to preclude this cause in 
attempting to explain its origin. 

1st. At Tmidmanur, Snldapuram, Madcondah, Koiilas, Bahtapiir, and 
Adampilr, the granite forms the basis of the hill, and sometimes its 
lower half, and is covered by the trap, which in some instances has 
the appearance of having flowed partly down the hill when in a fluid 
state. In the immediate neighbourhood are hills, whose sumtnits aL 
though much lower, shew no trace of the trap rock having once covered 
them. In one instance, the hill of Koulas, a vein of trap crosses one 
of these hills, but its appearance indicates rather an ejection from below 
than a deposit from above : it affords at the same time a good example 
of the identity of the greenstone, the basalt, and tbe wacken. 

2iid. The places the most remarkable for the changes which the 
basalt undergoes are Bitktapur, where it passes into wacken, Koidas, 
as above-mentioned, Bedert where the iron clay passes into both. The 
basalt is not always the lowest, as its greater specific gravity would lead 
one to presuppose,, , but is frequently. ;above wacken. It is, however, 
always found beneath the iron clay, . As a general description of the 
basalt, it may be observed, that it decomposes into round masses, hav- 
ing an exterior crust of a few lines in breadth, of a yellow or lighter co- 
lour than the interior. In the ravines, and w^here exposed to any depth, 
it resembles very much the drawings inwoL viii, page 171, Thompson's 
Aumkp of the ^ Rowley Rag Basalt, ^ ^ Basaltic columiis were observable 
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Ie tw . places, 0111}%. at Mmganal m'idi Oit Oudgir ; at tlie latter place, 
the, largest exceeded a metre , in -, diameter, 'Was about three feet in 
height, eight-sided, vand ,tlievinterstm^^ between the columns were filled 
with green earth and ■ globular wacken.^ 

Srd. The , direction of these ranges is to the north-west, although the 
iiiterriiptioiis are numerous, aud it frequently happens that a range 
appears to cross .at^ right, angles^' to the main ■ one* Their form is geaer- 
ailj' much , .flattened, -with two' or'.three'' conical peaks; sometimes the 
contimiation of the flat range is inte.iTupted by a %uill,ey, wdiicii presents 
the .appearances of the embrasure; of a' fortification,, which is repeated 
several times in, an extent, of, ten or ..twelve .miles. The summits of 
■Tmimmmr, Medcomlali, BurgaptUi,- Momgal, and Mtmgdmd are of 
waving, land, rounded summits, separated by ravines of diiferent depths, 
which ■■ ill the ' rainy, season afford;-, a 'passage for the water ■into the 
plains, depositi'Eg on' the, banks of' the', ,;.streams and rivers the black ' 
,cotton soil, wdiicli is the result 'of,.' the, decomposition of the trap rocks. 

, ,4th.' M BmMupitr-y^^t BMvalmgapah at the Gotlmery^ at i\iQ ■Bmndf 
.river, neai* , Baiglip,., and , at CMlliriga, ' 'near thei.Mmigera, ca,rbo,'nate,,:; of, 
lime, is,.;, intermixed with, the. rock, whether .sienitic,- ■gre,eiis,t'oiie,,g.r'anile*/ 
basalt, or-':' wacken. ' : ^ 

" large rounded., masses of a small grained red granite. are 

enveloped in a cement composed of carbonate of lime, red felspar, and 
quartz in grains : this extends to a few; miles above and below the 
ford. At CMUiriga the basalt and wacken, or substance intenuediate, 
is mixed with a greenish limestone which hjis large vacuities in it, from 
its decomposition taking place moi*e slowly than the trap with which 
it,, is mixed. In the ' space of a few feet pure basalt Is here seen pass- 
ing into wacken, and the latter into the mixture of limestone, which 
last ultimately passes into pure limestone. 

5tli. The black cotton soil is not only found on the banks of all the 
rivers and streams generally, to the height of about thirty feet, and 
wliere it has been deposited by floods, but also in places two or three 
hundred feet above those rivers. On the road from Beder to 8hda- 
plUg, wliich lies over a stratum of iron clay, varying from lOO to 150 
feet in thickness, four well defined zones of black cotton soil are cross- 
ed, running north and south and lying between ridges of iron clay. We 
encamped at ShdapUhj on one of these zones, which had nearly a north 
and south direction, and from a 'conical' elevation, forty feet in iieight, 
composed of the same soil, observed the iron clay on cacli side about 
half a furlong distant. This soil is rich and peculiarly ada|ited to the 
cultivation of dry grains# which denomination is given to various speeiea 
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'of paulciim,, , tiie Holciis' saccharatus, maize, zea/.&c, from its power of 
' moistm^^ .which enables; 'it 'without .artificial irrigation to 
prochice fine /crops' during '^the 'd^^ The plastici.ty, .asfomida 

loot below the s'urface'in the 'month of March, is ■ such that it could be 
kneaded,, into ..balls with the, hand. ■ In some places urhere the Mack 
'cotton sdil^is intermixed with "that from the decomposition of the granite, 

■: three: cropS' are, produced, two., of rice and one of dry grain, the latter 
■oil ' the ' ground from which.- the first crop of rice has been cut.- ■ 

. ...This 'S-oil is first m.et with at Patmicheru, wliere'it is intermixed with 
the debris of the granite, and has been no doubt deposited there by 
tlie fioocls of the Manjera, from which it is distant about ten miles. A 
corresponding change also takes place. in the appearance of the countr}^ 

; which assumes a richer aspect: the- natural productions of each soil 
being there intermixed, 

':.VThe hilk" from which this soil, proceeds., have., form.erly been culti- 
;:-...y-ated even,, to their ■summits. .In' most places ..small piles -of stones, 
,'^form'My-.-.-,cleared from the land, and occasionally 'the 'remains' of ' a stone 
,' boundary, "..■were .,theoonly.- m,emorial's- of j former ■ cultivation./-' The -poa 
' ■;, cynosuro.ides (Ctim/grmsf -grow's' .-in the . greatest . profusion ' '..it: , is -reh- 
dered so dry in the months of March and April, that a very slight 
ignition will cause it to burn with inconceivable rapidity and fury. 
Our camp was once in considerable danger from this circumstance. 
The vegetable productions most frequently met with are, the 
^::'^'^^':-':--''-'B''atea'"fron.d'psa^ : ■':'- -.r/,- :.:;Bi'Cus,:, three' 

Cassia Malabarica, ^ Tectona grandis, 

''-'Seniecarpus. a^^^ ■' Tamariiidus ,.Ind,ica, ..^ 

Averrhoa cararabola, Mangifera Indica, 

' :DaI.bergia,'.a,cuminata, ... Spoiidias-M'angifera, ■' 

Mimosa, six species, and many others which my botanical knowledge 
did not enable me to name wdthout the aid of their flowers. All these 
::.,seern to ' .-.acquire their, greatest perfection in Ihe- places where .the tw.o 
above-mentioned soils are intermixed. 

It only remains to notice some anomalous appearances in the trap 
at Medcondah, and in the wacken at BMvalmga;pdk. 

At thefonner of these places was Observed in numerous detached 
masses, Hint with a very rough external surface, varying from a few 
inches to a foot and a half iadiameter^home of them deeply connected, 
so that their size may be -supposed 'much greater ; also numerous pieces 
of a siliceous stone containing 'shells*', the specific gravity of which varies 
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from 2 to 2*5. The shells do not effervesce in acids, altlioiigii some of 
them still preserve their^ external polish. Internally some of these 
stones, particularly the lighter, appear to pass into flint, whilst their 
external surface effervesces in acids. 

Not far distant, lamps of a greyish yellow limestone, crystallme, raid 
earthy, the latter containing shells nearly similar to those in the sili- 
ceous stone. 

At SMvaUngapah the wacken contains shells which preserve more uf 
tlieir carbonate of lime. Those appearances are the more singular, 
since the land at Medcondah is a continaation of the basaltic trap a.t 
an., elevation of nearly 2000 feet above, the level of. the sea,.' distant 
from the Manjera ,14 miles, and 200 feet, above the .bed of . that, river. 


IIL—Oa the reputed Descendants .of Alemnder the Great, in the Vdbii 
of theOms,' % iiW.. Alexander Barnes., /Imj. ■ .. 

f^Read at the Meeting of *the Asiatic Society, 29th May, 18^:5.] 

Ill Speaking of the existence of . Grecian ■ colo.nie.s . in the remote 
regions of Central Asia, said to be descended from AnEXANOEE of 'Ma,et>: 
don, itis necessary to, premise, that I am not indulging in specula tidily 
blit asserting a lineage of various tribes of people, that is claimed by 
themselves, and merits therefore our attention. ■ Maeco Polo is the, 
first author who mentions the existence of such a people, and informs^ 
ES that the Meer of Badakhslidn laid claim to a Grecian origin. The 
emperor Baber corroborates the testimony, and the historian of his 
grand-son ' Aicbar, the . renowned . Abel Fael, ■ points to the country 
of the Slahposh Kafirs, north of Peshawar, as the seat of these soi- 
disant Macedonians. Mr. Elph instone has, I think, successfully 
refuted this supposition, for the Kafirs are a savage and mountainous 
tribe, without a tradition on the subject. 

The great elevation of their country a]>pears to me satisfactorily to 
account for all their physical peculiarities, nor can L look upon these 
people as any other than the aborigines of the plains, who fled to their 
present elevated abode in the wars that followed the introduction of 
Muhammedanism. Kafir means simply an inMel,- and is applied by 
Muhammedans to all who disbelieve in their prophet. Mr. Elfhinstonb 
confirms the statement of Maeco Polo by telling us, that the chief o£ 
Darwdz, in the valley of the Oxus,. claimed a descent from Albxandee, 
which was admitted by all his- neighbours." Such was the extent of 
information with which I entered the valley of, that river, sufficient it 

e'e ' 
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will be saidio excite the atmost curiosity, , and it will be seen that I found 
ample encouragement in the investigation of such traditions while in 
the very^ seats. of their existence. 

■' If it was believed that :the^ chiefs. , of . Darwdjs^ 

alone laid clainido these . hereditary hono.rs, what, was iny surprise to 
find that there. were sis, other' personages: established in theia, at least 
to' the satisfaction of the people.' The chiefs that extend eastward of 
Darwdz, and' o,cciipy the' provinces oi'Kulah-shag.ndn and, north 

of the Oxns, assert the same .'descent, ..The , Mebb. or, chief of BcidaM^ 
■slian receives, in: modern 'times the, honors, mentioned, by the Venetian 
traveller, . He has ^ the title of Bhdh exid Miilik, or king, .'and his chil^ 
dren, .'that,' of or. 'Prince-; hut,: this: ancient.. ,lio,'nse has been 

subverted, witliin these twelve .years: by the,.ME,B.B., of , and 

dukhsMn is now held by a Turk family. To the eastward of Bmlaklo 
slidn, and extending to Kashmir, lie the hill states of Chitml, Gilgit., 
and Iskardo, where the claims to a Grecian descent are likewise con^ 
ceded to each of the princes. The first of these has the title of Skak 
Kator. The present ruler is of small stature, and possesses as great a 
celebrity in these countries for his long beard as the Shah of Persia. 
The chief of Iskarda occupies a singular fortress on the Indus and N. 
E. of Kashmir, which he, has the hardihood to assert was constructed 
in the days of Alexander himself I ■ This country borders on little Thi™ 
bet or BaltL Nor is this the ultimate limit of the tradition ; for the 
soldiers of the Tmgam tribe, who are sent from the western provin- 
ces of China, and garrison Yarkand and the neighbouring cities, also 
claim a Grecian origin. They ho’wever seek with greater modesty a 
descent from the soldiers of Alexandeu's army, and not from the con- 
'..'que-ror,,Mm.selfi^^^^^ 

Such is a correct list of the reputed descendants of Alexander 
THE Geeat, and it is in some degree confirmatory of their claim, that 
the whole of these princes are- Tdjiks, or the aborigines of this country 
before it was overrun by Tdrki or Tatar tribes. But how shall we 
reconcile these accounts with the histories that have travelled down 
to our times, whence we learn that the son of Philip did not even leave 
an heir to inherit Ms gigantic ’conquests; much less a numerous list of 
colonies that have survived a 'lapse; of more than two thousand years in 
a .distant quarter of Asia ? Whether' their descent is viewed as true or 
fabulous, the people themselves acknowledge the hereditary dignity of 
^the princes, and they in. their turn claim every royal honor and refuse 
them, children in. marriage te other tribes. These Tdfih, being now con- 
verted to view Albxandee 'aS' ,a prophet, and to the distinction 
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wliicli tliey derive from Ms warlike acliievements, they add the honor oC 
being related to one of the inspired messengers of the Deity* I have 
had opportunities of conversing with some members of the IhdakhMn 
family, hnt there was nothing in form or feature which favored their 
Grecian lineage, nor is there any thing in the languages of any of these 
tribes (of all of which I lra,ve specimens), that indicate a connexion with 
Greece* Tlie people are fair complexioned, and not unlike the Persians 
of modern times, while there is the most decided contrast between 
them and the Turks and Uzbeks, 

We leorn from the historians of Auexanber’s expedition that lie 
warred in th,e kingdom of Bactriam, The city of Bdikk^ that lies in 
the vicinity of these territories, is readily fixed upon as that capital of 
the Greek monarclis. Setting aside every local identity, the modern, 
iiiliahitaiits will inform you that the country between Balkk midUdbui 
Iras the name of Bakktar Zsmmf or the Btikkiar country, In which 
we recognise Brntria, ■ This- fact renders- it by mo ■ means impossiMe,- 
that a Grecian colony had some time or -other existed in the eoiiiitryv- 
It may thei'efore he supposed, that the d 5 naasty which succeeded Al.ex^ 
andee in his empire ascended the valley of the Oxus, the fertility of 
which-; would' attract them. 'They .would, then be conducted by 
m.^ Iskardo . into Baltl ^. or. little 'Thibet, ■ and the neiglibonrlioocl of 
Kashmir r und we. may perhaps- account- for the early civilizatio'n of that;' 
beautiful valley in such a migration of Grecian colonists. The intro- 
duction of the religion of Muhammed into every country seems to have 
been fatal to historical annals of a prior tera, and 1 doubt not, that any 
traces wiiich may have existed of the Macedonian inroad, or of the 
Seleucidm, their successors, disappeared in that great revolution. The 
countries on the upper course of the Oxus lay beyond the line of Taidr 
Invasion, and I infer from the modern language of Badakhshm, wiiich 
is Persian, and its connexion with that country, that the tribes on the 
Oxus followed the destinies of the Persian empire. This would favor 
the supposition of their having been conquered by Alexandee. If we 
cannot bring ourselves to concede to these moderns the iiliistrioiis 
lineage of Abexanbee th.e Great, we must still receive their traditions 
as the most concurring proof of his having ovenmn tliese countries ; 
and till some well-grounded argument can be brought forward to the 
contrary, I cannot for my own part deny the title of the chiefs to the 
honors which they claim. I received the information from natives of 
these countries, and as they entertained no doubt of its truth and 
authenticity, I have contented myseH with' recording tliat, upon which 
others will be able to enlarge and- speculate, 
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,. J^^On tMe' Topes"" and Grecian Eemaim in the Fmjdb. ■ Bij Lieut ' 

/ Alexander Burnes, , 

' , [Read at the .Meeting of the 29th May.] 

Tlie tope” .or moimd' of Mamhydla in the Panjdb, wMcli is described 
and drawn in. Mr. Elphinstone's History, of, Cabui, lias long arrested , 
the notice of tlie' cniious,. both in India , and finrope, , some of wlioni . 
' take it to be. a Grecian remain. We are.' deeply indebted, to M. Ven- 
tura,, one of the Generals, in Ran jit Singers service,, who kld^ 

open this monad at great ■ expense, and put us in .possession of much ,' 

. additional information regarding it. In my late journey through the 
::Panjdb I went to Manikydla, md was . fortunate enough to find several . 
'.coins .at that site, and to visit other, buildings of a similar description to 
the ‘Hope,” which had not yet been seen or examined by Europeans. 
I, was directed to. the, site of these.hy myJriends. Mons. Aluard .and.. 
Court, who are also in Eanji't Singh's service ; through the kindness 
of Mons. All ARB, I had an opportunity when at Lahore of looking at 
the reliques found by General Ventura at Manihjdla, 

There is a brief description of them published in the researches of 
the Asiatic Society, but I may here observe that they consist of three 
cylindrical boxes, of gold, of pewter, (or some mixed metal,) and of iron, 
which were found cased one within another, and placed in a chamber cut 
out in a large block of stone at the foundation of the pile. The gold box 
is about three inches long and one inch and a half in diameter; it is 
filled with a black dirty substance like mud, half liquid and mixed up 
with small pieces of glass, or amber, which would suggest an opinion, 
of its once being cased in a glass that had been fractured and shiver- 
ed. Among this substance two coins or medals and a piece of string 
or twine •were found. The smaller coin is of gold, and about the size 
of a six-pence, having a human figure, and the four pronged instrument 
which marks aH the Minikydla coins. The other has two lines of rade 
characters, probably Hindil, on one side, and no writing or symbol on 
the reverse. Many other coins and reliques were found during the 
opening of the ‘‘ tope,” and the people informed me that some human 
bones were' also disinterred y but it is unnecessary to make any furthef 
allusion to them on the present occasion. 

On my arrival at Mmikydla on the 6th of March, 1882, I had an 
' opportumty of appreciating th^ valuable services of M. Ventuea, by a 
^personal inspecti "the tope,”' , now laid open"' to view' '' by' his' per**" 

„ ,.,;,...,,.s,iier,in,g., ..labours*. . .,: .,H.e.,...had....;.£rst ....endeavoure,d, ....to. .....enter:,,,. , the., builing 

tof the great solidity of the structure; 
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■fiirtlier observation bad discovered to Mm that there was a shaft or 
■well .(if I. can . use the expression) descending into the building irom 
the .top of. it, ; and here M. Ventuka dug with success. He first cleared 
.tliC' well w.hich extend about half way dowm, and is flagged at the 
'bottoin' Wd,th : large blocks of stone'; ' be completed the work by beaving 
upHhese enorinous. blocks, till he reached the foundation, where he was 
rewarded by the cylinders which T have described. 

I was ; much struck with the position of the ‘Hope'' of 
It.stands'on'a spacious plain, and maybe distinguished at a distance of 
.sixteen,' miles. 'I did not expect 'in -a place of such celebrity to find 
: my seaxch' for .coins and antiques rewarded beyond the most sanguine 
': .expectation, S'ince none are mentioned-, to have been seen by the gen- 
tlemen of 'the Cahill M.issiGn,' and '.I .only, heard of those Hhat M'* 
Vbntuba- had 'found in ' the tope. ,-. I procured however two antiques 
and about '60 or 80 - copper coins, the value of which is much heightened 
by their corresponding with some of those that M. Ventuka found in 
the interior of the “ tope." One of the antiques is a ruby or piece 
■of red crystal, cut into the shape of ahead, wfith a frightful countenance 
and very long ears. ‘While the other is an oval cornelian, bearing the 
figure of a woman holding a fiowmr. She is gracefully dressed in a 
mantle, and the execution is superior'*^. 

There have been several surmises thrown out as to the site of 
Manlhjdla, but I do not for a moment hesitate to fix it as Tamila, since 
Arman expressly tells us, that that was the most populous city he* 
tween the Indus and Hydaspes." On the latter river too I have been so 
fortunate as to stumble on the ruins of two cities opposite to each 
other, in wdiich I believe wdll be recognized the Nicm and Bucephalia 
of Alexander. 

From the sfqpe of Mamkyala my inquiries extended to the neighbour- 
ing country, where several other buildings of a like nature are to be 
found. One of them is nearer the town of Rdwii Pindi, but it is much 
dilapidated, and my attention was directed to the village of Usman, at 
the base of the Himalaya, and about 25 miles eastward of the Indus. 
On the north of a range of hills, and about a mile beyond the village, 
stands the “ tope of Behr/' as it is called by the inhabitants. I have 
annexed a sketch of this building, from which it may be inferred as of 
the ' same '""era " as ' Mamhjdh , ' ' 'Neither' of the •buildings '■ are perfect, and. 
the tope of Bekr differs in its "greater.length of body, though it has 

* I regret extremely to say, that I have lost'these valuable rellques, though im«^ 
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of 50 feet, or-' 20 'less"' than Manihjdla.' Tlie general ont-^ 
line ^ of the : building , too' is , somewliat^ ■ ' varied,.. ' bnt ■ ..tlie small pilasters 
.are to. be recognized, tbongli the ■monldin.gs: are inimeroiis. The tope of 
, too , has been opened. from the' top at some. ,, former period, and a 
section of it %¥GnM present- a connterpart of the plan of - ManikydliL 
The few coins .which I found here are similar to those .of that tope, but 
no where -did I-, receive the least trace or tradition regarding these 
: . bnildings-. ' .— 

:Iilc.e'o!iein search ..of the philosopher’s stone, I found myself referred 
from place to place, and at Usman heard of a ‘*tope” nmT pesJmwur, 
which I afterwards visited. . It is about -five miles from - the. -city, but 
in so decayed a condition that the remains would not suggest any idea 
of the design without seeing those of Fan] dh, though they were one- 
hundred feet high. There is however a ‘* tope” in a perfect state of 
repair in the great Khyher pass to Cdhul, and about 20 miles from . 
Peshdwm% but I could not visit that building from the troubled state of 
the country. The natives of Peshmoar assured me also that there 
were 8 or 10 such topes” in their neighborhood towards the Kafir 
country in Swat and Buneir, but the extent of their information leads 
no further than that they are topes” or mounds of a prior age. 

Seeing that the structures of Mamkydh and Belar are both pierced 
hy a shaft or \vell, descending into the building, I incline to an opinion 
that in these “ topes” we have the tombs of a race of princes who, 
once reigned in upper India; and that they are either the sepulchres of 
the Bactrimi dynasty or their Indo-Scythic successors, mentioned in the: 
Feriplus of the second Arrian. 


— Note on Lieuteuafit Biirnes’ Collection of Ancient Coins, By James 
Prinsep, Sec. 

[Read 29tli May, 1833.] 

Considering the short space of time allowed to a traveller, in his 
rapid passage through a foreign country, for the pursuit of objects not 
Immediately connected with his errand ; and the disadvantages which 
his own disguise, and the suspicions of the natives oppose to his search ■ 
after the very rare relics of antiquity, which may have escaped destruc- 
■ tion for twenty centuries in their country : — considering too that the 
inhabitants are unable to appreciate the value of -such objects, and 
-mostly 'ignorant of' the demand, for them among the ' inquisitive natives 
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storc/of coins: lie lias broiiglit back from tlieFaiijab and from tlie valley 
of-tbe 0'xii,s» :■■■ 

; ' Of pure Bactrian.. coins, lie will be able 'to add at least three to the 
.cabinets, of . Europe ; upon one of which the name of Edthydemus is 
'quite' distinct .while of the Indo-Scytlnc or subsequent dynasties lik 
store -is so ample as to afford ten for the Bombay Literary Societ}-, and 
,as'. many - more for our own cabinet, besides those he takes to Europe ; 
and among the latter is one coin of the dynasty which supplanted tiie 
Macedonian y princes .of Bactria, calculated to excite much ctmoyity 

■ among , antiquarians.. , 

■ ■■ This , abstruse , siibject is already, .deriving elucidation from the dis- 
covery of coins in many places, wdxich is a forcible proof of the ad« 

,^vaiitage^ of' giving early publicity to such discoveries, and to the 
comments of antiquarians upon them: already has Br. Swmm at Kar- 
..aal,' follow.ing up .his. former researches, fallen upon two silver coins 
of ApotLonoTiis and. Mbnantder, neither --of them, duplicates of the two 
which rewarded ,Colonel To.D’s. labours. -I hope soon to .have it in m'? 

po,wer to^ e'ngTave.' these.. coins as a .continuation, of the plate I am ■now 
about , to:" ■.describe,, '.iii,,iIlustration^ of some of Lieutenant Burkes* coL 
lection.. ■Captain WAD,.Ehas also presented me with a few .coins, obtained 
in his recent tour down the Batlej. To General Ventura however we 
still look for our richest harvest, because his coins have a definite con^ 
nectiori with an existing monument ; and when that meritorious officer 
shall ■s.ee how Lieutenant B'crnes. has taught us to appreciate his labours 
at Mamkijahj we hope he will no longer think us unworthy of being 
made the medium of their introduction to the knowledge of tlm workL 

■ ..'. 'Having give.u in^Plate V. a type of the coins of xIlexanoer, I need 
liot;.' stop", to. ..'describe' ..those .brought from Persia by our traveller, a 
tetradraclima and two small coins of that conqueror in excellent pre- 

'\.sery'ation .; the larger ' coin has a curious cypher composed of the letters 
p M H enclosed in a wreath; in numerals this would represent 148, 
Captain Wadb has presented me with a rarer silver coin of Alexander, 
having a fine juvenile portrait of the conqueror before lie assumed the 
horn of Ammon ; and, on the reverse, Apollo seated on the peculiar 
oracular seat, holding an arrow pointed , downwards, in the right hand 
(denoting clemency) ; Ms left hand resting upon a bow. 

The epigraphe is BASiAEn:^ aaehanapot #EonATOP02 etepfitot. 
On the exergue, the letter c^; and. on^ the left, a peculiar three-pronged 
monogram, resembling the letter a, . , 
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T^Ms ' coin Js not Bieiitioned by'TiNKERTON^^'nnd wonM^ doubtless be:,. 
„ designated by. Mm rrrr , or- rarissimm. It isv engraved- as^ 'dg. ,1-' of ' 
.. . .' Plate VIIL (of corns)-; it was procured in Asia M.iaor by Br; 

the.Germaii. physician,, lately, in Ranji't Sing-h*s; service, and .by Mm-' 
given to. Captain Wade. 

To return to Lieutenant 'Burnes* collection.- ' 

'.. PI. VIL fig. 1, represents one. of three beautiful - coins . of Antiochits 
-¥L or THEOS-j'of Syria, during-' whose war with Ptouebiy Phi.. ; 
"ead-elfhits, Bactria revolted. These are supposed by .Pinker-*',- 
TON to exhibit the most perfect examples, both of manly and 
of monetal beauty, to be found among ancient medals. They 
are however common .enough. ' The EpIgTaphe is; baSIAEBS' 
ANTioxoT Eiii‘MNOT2* Device, Jupiter seated, holding a^sniail " 

■ ' -victory. 

. Fig, 2. Another ANTiocHus,probably struck in Parthia, ' from the figure - 
of the javelin -thrower. 

JBactriun Coins, 

Figs. 3, 4, 5, 6. These silver coins, tetradrachms, are known at once 
to be of Bactrian origin, from the sitting figure of Hercules 
holding his club, on the reverse, much in the same posture as 
that of Jicpiter on the Syro-Macedonian coins. The epigraphe 
on fig. 3, a valuable coin and in fine preservation, is BA:slAEn:S 
ET0TAHM.. or of king EuTHYDSMXJS,’’ the third king of Bac- 
tria. The only coin of this monarch hitherto known in Europe 
is described in Mionnet^s Description de Medailles Antiques : 
Pinkerton says it is a gold coin, having two horsemen with 
Bactrian tiaras, palms, and long spears’* on the reverse ; it is 
therefore quite difierent from the unique specimen before us. 
Fig, 4 has the features of a difierent prince ; the reverse is however 
similar to the last, and the three final letters of BASiAEn:s are 
visible : as are . . hm. , which can only form part either of 
or of SHMTjrpwj Ms SOU. 

Fig, 5, of which there is a duplicate, is of a similar nature ; the features 
•/Corresponding with No, S or Euthydemus. There are two 
others of still ruder fabrication, distinguished by a more pro-*^; 
jecting forehead : they are illegible on the reverse, 

"■ - ” , ' Fig, 6. One of two silver tetradachms. These are more like Arsacidan 

, .■ ' 'the form of those depicted in Yaillant, although the connection 

^ ^^with'.the foregoing coins is very strong, ^ the head dress . and 
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formal ciiiis, appertain..; to the Persian moiiarelis. The in- 
SCI iption is in. the PeMevi character ; some of the letters rcaeiii- 
Me hadly^exeeuted Greek. . 

These eoiiis are all imm KImjn^o^Un, the mins of an, ancient city K. W. 
oi:BokImra, wheiicemiimerons gems and antiques were also procure, L 
Fig'. 8, w^as obtained from' the same place. A gold coin of one of the 
Sassaniaii kings of Persia, supposed to be Sapor fSkipfir). Tlie 
name. and titles are. very distinct. in. the eharaeter. It: 

. is remarkable that the usual- supporters of the lire altar, tvu) 
priests oi Lings, are omitted; .unless indeed the rudfjoniiiruents 
on each side ^are .intended to represent human figures holding 
swords. A .silver Sassanian coin delineated in Hr ins 

Pmwm. has similar: sup^^^^^ Lieut. Buiwiis has 
also a silve.r Sassanian coin ; , it is curious from the contour of 
.the .fire .altar being fashioned.. into .a huroaii profile; itwns' 
found at I have not found' room to insert' it, ' 

Wig^f 9» One ...^ .pf ... .. t w.eiity small .Sassanian.. ..copper coins, 'wiiicli are 
very abundant in the. same neighbourhood. They have a good 
head on the obverse, and a very rudely executed fire altar on 
' ' the reverse*. . 

' A 'square. copper coin from Shork&tA...^ fortress twenty miles 
from the junction of the Jelum and the Ckundb (tlie Hydaspes 
and Acesines) where .Alexanuer.. 'lost his fleet irr n storm. ■ 
. It ,is by some^ thought to be the fortress of the Mcill in the 
' .....assaiilt.of which he . was .wounded. All that can be read of 
. .the inscription '^is basiaeus. ... On the other side the iiiscrip- 
• V tion is'in .IVefeyi..; This with tolerable cer- 

. 'tainty tO; Men akder,. both'.because it;- resembles in shape the 
coin of that prince in CoLTon’s-' plate, and because the three 
. first letters -of '.'the word which follow-s BASiAEns have much 
the appearance of '^ nik.» or. nikatopo:^,' the epithet applied ' to 
Menander according to, 'SemEOEU. ■ Journal isktiqiie, Nov. 
1828. The standing figure however, on the obverse, and the 
curious emblem on the reverse, supposed by CoL Tod to be a 
portable altar, agree rather with his coin of Apoliudotus, 

Pi VlIL/y. 2. I must here introduce a coin procured from the same 
place by General Ventura, for %vhich I am indebted to Captain 

* A gold wUdm of the lower empire was also found at of rude fa- 

brication ; — it is either of Marciaaws, or more probably Maiiridus—dnstriptioii 
l)N MAVRC. . Tib PP AVCi On the reverse, an angel boMing the cross jiud triobe 
with VICTORIA AVGGG. am! below, CONOBb, ' , y ' 
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Wade ; it is a copper or brass coin of Antiocbns, BASiAEn^ 
_ant!OXOT, witb. a ■Grecian bead, on tbe. ...^obverse,. and/tbe .per-. 

spective view of the .after .part of ,.a boat on the reverse.. : the 

■ - . tiB.er ..of the .rudder is worked from behind^ as iS' even now the : 

. ■ case in the river craft of the Indus. 

: A ruby seal antique^ with ..a well-executed, head of a Grecian female,^ 
was fouiid'^ at .the same place. : ■■ ■ 

Figs. 11, 12, 13, 15. , The series of small copper ..coins: found. near J/«. 

,. nilqdlu^ and generally .■througho'ut upper.' India, which have :.a' 
head on the obverse and a Bactrian horsem,an on the reverse, may 
be referred to the reign of Eucratides I. since.: the gold coin . 
from the neighbourhoodof the Caspian Sea, described by Bayer, 

.. 'as having the - same device on the. reverse: bears iii..l.egi- 
'ble characters the epigraphe ‘""of the. great king E ucratides./.* ■ 

' Our coins of this type have never :Shewh us more than thC' words 
King of .kings,'" and in most of them (as bg. 13, baciaet 
" " baCiaet) the Greek'is so corrupted as to give.tteideaofa later.- 
epoch. 

The type of - the horse seems- to- have - prevailed - long-: afterwards in ■ .. 
that part of the world, as fig. 14 evinces ; it is a Hindu coin, of much 
later though of uuknown date. The nagri letters appear to be part of 
a larger inscription : their purport is therefore uncertain. 

Fig. 10. A copper coin procured by Lieut. Burnes, in the neighbour- 
hood of Mauihjdla. 

Ohverse. A king or warrior holding a spear in the left hand ; and with 
the right sacrificing on a small altar (?). Epigraphe baciaey^ 

bag KANHPKOY, 

C 

Reverse. A priest or sage standing, and holding a flower in his right 
hand; a glory encircles his head; on the left, the letters nanaia 
— on the right, the usual Bactrian monogram -with four prongs. 

This coin is of very great value, from the circumstance of its being 
the only one out of many discovered in the same neighbourhood, upon 
which the characters ,are sufficiently legible to afibrd a clue to the 
Prince's name. In -the . onset however we are disappointed to find 
that none of the recorded names of the Bactrian kings at all resemble 
that before ; yet there can be no doubt about any letter but that 

' By way of coBvenkiice to those who have not the power of reference respect- 
iog the history of Bactria, to 'which- 1 may often have to allude in the discussion 
of these' coins, I subjoin -/a catalogue of its Kings, according to the authority of 
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preceding kot. wliicli may be either ®. P, or C. By a«sumino. 
this latitude in the reading- 1 discovered a name which would agree al 

nearlyasitconldbe expressed in Greek, with kanhskot or kanhCKOT- 

and should my conjecture prove correct, the discovery of this coin will be 
hailed as of the greatest value by all who are engaged in the newly deve- 
loped study of Bactrian antiquity. The coin was at first placed with the 
Society by Lieut. Burnes, but seeing its value, I thought it but ia-=t 
after ^taking impressions and drawings of it, to place it in the disco-’ 
verer’s hands, for the personal satisfaction of numismatoIo"-i=t<- in 
Europe. I suppose it to be a coin of Kanishka. a Tartar or'seythic 
conqueror ■ of Bactria. , ■ . 

According to Mr. Csoma de Koros, the name of Kasiska occurs 
in the Tibetan works as a celebrated king in the north of India, who 
reigned at Jfajiifa, which is supposed to have been in Rokilkkmid, or 
ue&x Hardwar. ^ His reign dates about 400 years after Sakta, when 
the followers of the Buddha religion had become divided into eighteen 
sects (the Sakya tribes, or Saco) under four principal divisions, of 
which the names both Sanscrit and Tibetan are on record^. 

In Mr. Wilson’s ChronologicalTable of the History of /i’cs&a*>(As. 
Kes. xv. p. 81,) we find" Hushca, Jushca, and Canishca, three Tartar 
princes, who succeeded Domodara. in the kingdom of Kunhiilr, either 
reigning successively or synchronously. They introduced the Buddha 
religion under a hierarch named Na'garjuna, and were, according to 
the Raja Taringini, oi Turuskea or Tatar origin. The Sanscrit MS. 
places their reign ISO years before SaeagsinJia (or Sakya Sinuh), but 
the learned translator in a note proves that the text vvas at first misun- 


Fixed historicalfy by Strabo, &e. 

1 Alluded to by Plutiu-cli Trojfus 

land Arrian, tlielr coin;;; prevaliint in 
J Baroach, A. D. 200, 
j On the antliority of Visconti and 
t Mionnet, from a .single medal, 

■J Son of Euthjuleiimsj doiibifol If 
i he' reigned in Bactria, 

J Artemidornss calls him the (ireat 
1 ' King/* . 

r Murdered his father aiic! was hiiii» 

... ..X’aelf ,slaihv'--% 

123. Destruction of the empire by theTartoand the Scythians or Sac«. 

* CsoMA*s Life of Sakya, MS. , ' , , 


B. C.,255. TuEonoTHS I. 

, 243. ' Theojbotus, liV 
:220.' Eutiiydemus of Magnesia. 

■ ' 195.: Apollobotus sotee., ' ' 
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. , ' 4eMood> amt tliat tlie passage'' ■.iiifended to.^espress' " ^ , 150 years after 
['th emancipation tlie Lord Sakya. Sinha,'";^' ; 

' TMepoeh^'-of SAs:YA,-(thefifth''BuBDHAi or Goftama;) is'determmed 

■ :l)y coiiciirreEttestimony'Ofthe Ceylonese, Siamese, Pegne, BnriBese, and 
Chinese roras, whicli are all founded on the', birth or d.eath of the End- 
dlia. iegisiatoFs and, thongh all.diiFermg more or less., .concur! in placing 

! hiiii' between the limits '- of '544^ and 6SS years E. C . : the EaJ Gum 
! Bf :Asam, a/ Pundit well' versed in-Baddha literature, fixes the ' 

... .01 eniancipatioii of Bakya-Moni in 520 B.. CA' Taking . then ' from 
.this .epoch an interval of foni' hundred years to the reign of ' Kaniska, 
the . latter would fall near the end of the second centii,ry. B. G. We 
know from other sources, that the overthrow of the Bactrian dynasty 

■ by!' the Scythian or Bahjan tribes happened in 184 B. Ck (125 by 
ScHLEGEL.) The present coin therefore confirms the 'fidelity of the Raja 

. "' T&mgini 'm a historical work, and leaves no doubt of the epoch of Sakya. 

'■ ; Mr. Wilson finds , grounds.' for throwing hack , the termination of 
'.'!the ' reign of Abhimanya Canishca's successor,. froin^-'B. ' G. 1 18',' as 
'given in the Raja- Taringini, to B. C. - 388,' because be-.' 

came a Buddha country under Tartar princes shortly after the death of 

'!:''S.AKyA, hut.irom. Mr. 'Csoma’s subseq.uent cxamination'of.. the,; Tibetan';' ' 

sacred books, in which the three periods of their compilation are ex- 
pressly stated; ** first, under Sakya himself (520— 638 B. C.) 
then under Ashoka, king of Pataliputra, 110 years after the decease of 
Sakya, and lastly by Kaniska, upwards of 400 years after Sakya’* — 
little doubt can remain that the epoch as it stands in the Raja Tarin^ 
gini is correct. 

; . There -are, other circumstances connected with the. Bactrian coins, which 
tend to confirm the supposition of a Buddhist succession to the Greek 
princes. In the first place, the reverse ceases to bear the formerly na- 
tional emblem of the Bactrian horseman with the Macedonian spear, 
and in its place a sage appears holding a flower, and invariably having a 
glory round his head, proving him to be a sacred personagef ; secondly, 
although upon the first coins of the dynasty we find the inscription in 
Greek characters^ — (a custom which prevailed under the Arsacid® 
also, and continued under the first Sassanian princes ;) still upon coins 
of the same device, hut probably of later fabric, we find the same kind 
‘ ""of character which appears upon the Delhi and Allahabad pillars the 
same whicli is found at Ellora and in many ancient caves and temples 

' ^t'(See CoL-lWs Coins 11,44; Mr, Wilson's Plates, %. I, 2, 6, 7; and 
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of central India, and is held in abhorrence by the Brahinans, as belong- 
ing to the Biiddliist religion'^^ 

I need not repeat Mr. Wilson's opinion^ drawn from other grounds, 
that the tope of Mtimhjdia, in the neighbourhood of which these coins 
are found, is a Biiddliist monument, but it receives much contlrffintioa 
from the discovery of this coin of the Sakyan hero KaTiisliha. 

Having thus far endeavoured to. reconcile the coin before us, and 
others of tiie same class to the Sakpm dynasty, to which the term 
Indo-ScytMc very aptly applies, we may reasonably follow up the same 
train by ascribing the next series, wliicb exhibit, on the reverse, a 
Braliiiiaiii bull, accompanied by a priest in tiie common fncliaii dkoii, 
as the coins of the Brahiiianical dynasty which in its turn overcmiie 
the Buddhist line. Colonel Ton includes these coins in tine same class 
as the last, and adduces Ms reasons for referring them to Mitliridates, 
or his successors, of the Arsacidan dynasty, whose doiniiiions extended 
from., the Indus to the Ganges,.. and to whom .Bactria was latterly tribu- 
tary. Greek legends of the King of kings/’ Slc. arc visible on some* 
and what he supposes to be FeMevi characters on the reverse ? but 1, 
incline to think these characters of the Delhi type, and the Bactriaa 
Monogram should decide their locality. Mr. W ilson and Schleuisl, 
both call them lEdo-Scytliic,.-and the .latter, with Col. Tod, iiaines''tfe" 
figure .Siva with his. hull Nandi'fJ' Mr. Schlbgel thinks it ciirious 
that such marks of the Hindu faith should appevar on these Tartar coins, 
bat considering the Indian origin of the Sacie, does not this rather 
prove the same of their successors, instead of their Tartar descent ? it 
is more curious that the fire-altar should continue on all of the series, 
but tbe fact of its being a fire-altar at ail is still matter of great un- 
certainty. 

* Sea translation of portions of the Salsette and Eilora inscriptions by Major 
WiLFORD, As, Res. V. 140, which shews them all to refer by name to Sakya. Mr. 
A. Stirling, As. Res, xv. 314, says of some similar inscriptions oa the (Mmja Giri 
hill in Orissa. “ The Brahmans refer the inscription with liorror aud to the 

time when the Buddhist doctrines prevailed. 1 cannot however divest mysali of the 
notion that the character has some connection with the ancient Prufmi^ and I think 
an explanation is to be looked for only from some of the. learned of the Jain sect'* 
What has become of the key to this and other ancient Sanskrit ulpbabetH, which 
WiLFORD says he fortunately discovered in the possession of an ancient sage at 
Benares ? 

t “ Ce qui me parait l.a cireoastaiice la plus remarqnabie dans ees medallles, f^e 
sont ces prenves da culte brahmanique adopte par les rois'Tartares, lls rcgnaietit 
done certalnement sur des provinces qu ce culte dtait etabli. Jowf/wl 
Mev. 1828 . 
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' Copper coins of this device -are met witli tlironglioiit Upper'- 
HlriGMstan :—tliey' constitute the third series of Colonel Ton’s' 

... plate^' and: some in his possession have decided Greek charac* , 

V ters upon' them.; -On' th.e obverse is the same warrior/'; with;:; 
' :' spear and altar. On the reverse 1b whAt, he supposes to 'Be '.a ;' 
priest -about to sacrifice the bull; but in the coin before us:' 
the dhoti is so precisel}^ the costume of the- Brahmans, that it 
inclines rather to, look upon the animal" (especially as he has 
■ the hump) as the sacred bull of ..this country, 'denoting the 
prevalence or predominance of the Brahmanical faith in the 
Indian dependencies of ■ Menandee or Eucratibes- . dommioin / 

' .'This type" of coin is -if any thing morC: common than' the- last';'" 

and the inscriptions are no longer Greek ; but either of the 
unknown character of the Delhi column nr genuine Hindi. 
The figure astride upon the elephant is always much out of 
proportion, and the with the altar more rudely executed. 
The elephant is, like the horse, preserved in subsequent coins 
of the Hindus; thus 

Fig. 17 represents one of these procured by Lieut. Burnes in his 
tour. The same device is still common in Southern India. The 
form of the Nagri characters on this and fig. 14 agrees with 
those on copper grants of land 7 or 800 years old. 

I do not mention Lieut, Burnes’ Muhammedan coins, as it is better 
to keep them distinct from the present engraved series, to which I 
may have soon to add a valuable supplement, containing a selection 
from Dr. Swiney’s and General Ventura’s discoveries. My task in« 
creases upon me daily, but I shall be amply rewarded if my humble 
notice of the discoveries of others shall, by connecting them with an- 
cient history, eventually turn these most interesting reliques to the 
true end of numismatic study. 


VI. — Astronomical Observations at Barelly. ByH. S. Boulderson, 

The 4th No, of the Journal of Science for Oct. 1832 contains obser- 
vations of the transit of Mercury in May last made at Hull, Lat. 53®' 
45' 57" N. Long. 1' 2V\ ■- As the longitude of the place'*' of ^ 

observation at Huilis probably very Correct, this gives the means of 
gaining to some degree of ^ certainty , the - longitude of the few places in 
, India where the trahsit.^ was observed. There is a considerable uncer- ^ 
tainty.^ in., the place of Mercury at ■ the transit. ^ At least the times of 
, AB-, gaip^ elements given in the Naut. Aim. 
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and those in the Berlin Ephemeris differ considerabl j. With a view 
only to finding difference of longitude between places where the transit 
was observed— this is of no great conseqirence. The difference of do 
cliiiatioii of the Sun and Mercury at 0' in AR appears to Im about 2'T 
®174>'and this has been assumed, as. also the following quantities t' 
Mercury's Eq. Hor. Parallax, ■ I5".S62 Siiids O'- 

Seinidiameter, 5.75 „ ■ 15' 52J'5'- 

Mercury's Hor. Mot. in AR. n8.7m deck. 1' Sh4 

Sun's ditto... -f 224.5 Sun's -f 0 42.7 

■ ' The Semr. .of Mercury obtained from the elements in the N. A. is 5 " ■ 
In the Berlin Ephemeris it is given 5'’.a7. The quantity 5".75 has 
been taken as the result of the measurement of the ., planet's diameter 
at Geneva, contained in the 3rd No. of the above JouriiaL ■ 

May, . h. m, s. . 

The .internalingressof^ observed at Hull, meantime, 4tii, 21 2 ■ 2i ■ ' 


Add time from conjunction in AR 2' 21 9.44 


•Mean time of .rf in AR at Hull 4tli, 23 2S ''30.44': 

The internal. ingress observed at Bareliy. . ... ... fitk .2 20 5,$,' " 
Add time from conjunction in AR 2.21. 34.22 .■ 


Mean tim.e. of 6 in A R at Bareliy. 5tli, ■ 4 42 32»'22'' '■ 

The internal ingress observed at Chupra 5th, 2 42 IS 'r ... 

' Add time from d in AR . . .2 21- 39J86 


Mean time of d in AR at .Chupra. . ... ... .......... 5th, 5 ■, ‘.S . 57.2Slx 

The external ingress observed in Calcutta. ..... 5th, 2 53 24.2 

Add time from d in AR 2 24 53.38 


Mean time of d at Calcutta 5 18 22*58 


Deducting I m. 21 sec. the longitude of Hull from the respective 
differences, the following longitudes from Greenwich result ; 

li. m. s, 

Bareliy. . 5 17 40.78 
Chupra,.. 5 39 5.85 ■ 

Calcutta^ 5 53 31.14 (Surveyor General's Office). 
The observations at the ingress at Geneva are stated tx? have been 
father uncertain. The internalingress gives^a wide discrepancy, the 
external ingress gives for the mean 'time of d in AR May' 4th, 23 ^ 
49 “ 22 ** *62 — a difference of longitude from:HdI 25 52*^' 25 « 

52 ® -18, or from Greenwich 24 ^ SI ® *18., , The Iqngitmie of the ob* 

servatory at Geneva (Gautier s) is'givqnM 
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The longitude of Barelly from the mean of 8 occultations of stars 
in Oct« and Nov, last is 5 1? 40 ®* 56 E. of Greenwich, 

: , :By"the, mean of the 2, largest .starso Sagitarii and/r .Capricorn it is 

' The' following emersions: ■ of Jupiter's first Satellite' wore observed 
at Barelly in 1832. 

DifFerenee from 


Mean .time. 

Greermicho 

Mean-'. - 

h. m. 's. 

h. Ei. s. 


OctoberlStli, 7 52 7 ' 

5 17 39 1 


" ■ 26th, 9 47 48.9 

5 17 40.9 1 

1 

h. ' m* : S'.' : 

Nov..,., 4th, 6 12 48 

5 18 0 )• 

5 17 35.7 

nth, 8 8' 15.7 ■ 

5 17 24.7 i 


Dec, . , - 4th, 8 24 54 ' 

5 17 14 j 



Difference ■ 
from Barelkj. 

Themean of the observations in Calcutta li, m, s. ' h, in. s. ^ 
f '{excluding the last) on the 19th Oct 

1832, gives the emersion, » . , . , 8 28 3.5 3:5, '56.5', 

The m.eaii of the three first onthe'26th 
Oct. gives the mean time of emer- 
^ ..,vsioh:',of : Ist.Satellite. . . 10 :,;23 27 , ' Qi35'' 

The observation on the 4th Nov. 6 48 38' 

The mean of the four observations on 
v ;■ the:; 1 ith. No V. gives- ■ t^^^ 

Satellite., . . ... 8 44' 5..5 ''' 'O'S 49..'8" 
The difi’erence of longitude deduced from Mercury's 

transit is.,.,. . - O' 35- 50.36/",- 

-'The .- mean 'times of the observations of occultations of stars made, at , 
Bareliy:,'are,„', , 

h. m. " s. ' '■ ' 


Q 

m'.\' 

:rm oi 

^ o 

I 


-October' -2nd, 

No.- 

2276 

Im. 

10 

21 

23.9 


7th, 

No. 

2814 

Im. 

9 

1 

,15 ' 


28th, 

No;- 

2097 

Im. 

6 

18 

■44.5 


29th, 


0 sag, Im. 

'5f: 

29 

-"47 



7 Capric. 

Im. 

; i: 

28 



3rd, 

No. 

/2773::" 

Im. 

8 

37 

AS''':- 




Mj’Sm 


10 

8 

■'37J,' 






10 

40 

12.4' 
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Sidpliaie of Iron from the HUh of Belmr, 52 i 

Yll^—Notke oj a Katkfe Sulphate of Aiummafromthe Jlumhmns .Rooks 
oj Nipid, Ihj J. Steverison, Msq. Buperhitcmknt if, C. Suilptirc Fuo 
tories m Eekar. ■ ' 

Tills mineral was piircliased by m5^s8lf from a Nip 41 merchtint* It is 
called by the natives .of Tiidiut, Sulajit (rock sweal% and is used 
by the native doctors of this country ' to cure - green wounds, or braises* 
It is sold at the rate of two rupees weight for a rupee* 

- BisscRiFTioN'. 

111 small light lumps, colour brownish w'hitc— external]}’' anlivdr'.M3 
— internttlly semi-crystalline-— fracture, slightly iibrous,v witliva liistre 
reseinbliiig asbestus— porous — ^containing ■.small .cavities, . Iiriecl ’W'ith 
scarcely perceptible, iieeclle-like crystals— -adheres a' little, .to. tlie, to'iig'acn. 
Taste acidulous .saline— soluble ' in twic.e.' its . .w-eiglit of distilled. wa|e.r«.;'' 
Specific .gravity .not ascertained, but . probably . not-' quite doable the 
weight of distilled water* Friable. 

: EMmiimtion htj Tests ^ 

Tiiriiieric, paper,. v. .,' ;.N.o-.clm 

'Titows do.r,'.,. . .... » ' ■ Cliaeged .thehlue to 'pink. ,,y . 1';.: 

Muriate of ’-Barytes, . .. , ■ . .... ' ^ Copious; precipitate of -Suliflia-te of BaryteJ-. - 

.Nitratehf Silver, No change. . 

Oxalate of ikiphioiiia, ' * 'Bo,, do. 

Prussiate.of .Botass, ..^ .... .-.1 ... .. ... , . Precipitate.. of 'Friisslan-hlue, b.iit copious, 
Solution of Suh-carboaate of Potass, ' Copioiis Precipitate of Alumina. ■ 

,. ^ A. careful analysis of this 'm-ineral produced the result 


.S'ulphate of Alummay.’ . '. , , ... . ., , ^ flo.O- 

Peroxide of 'Iron, . . .... 

Insoluble matter (silex), , .I;.-... . , 1 . 0 ; 

Loss, . * . . ... .. . . . : .1.0^ 


I 00 ..: 0 , 


'VIIL--— Mfc Iron from ike Ililk of 'Behur^ 

mi mei % Native Byers of Fatm. By 

'Desceiftion. "h I'-/.' „ , 

In lumps— colour, externally, light yello-w— internally, light grey,— 
with a tinge of blue fracture, earthy, .and rough granular— porous, 
slightly glistening, anhydrous— easily frangible, soft— not ponderous 
adheres slightly to the tongue— teste a little acid, leaving a sensa- 
tion of sweetness. Very friable— specific gravity not ascertained, bat 


S22 Analysis of the Ashes of Indian Plants. [June, 

Eocammation hy Tests, 

, ' ■ ■ „ § Changed ' the Wiiev to. yeliowish red^' afterwards' 

Litiiuis taper, V'. , to.browa, :V\' 

.Tiirmejdcvdo; V :No change., ,, , 

Muriate of BartteSj, . . , . . . ... . . , . Gopidns' precipitate' of, Siilpliale of ,,Bary tesw 

Nitrate pf Silver, No change. 

Oxalic Acid, A slight cion diness. 

Priissiate of Potass, . ■. . . .■ ..'Gopions precipitate, of Prussian-blue. ' ' 

f. Gopions precipitate of Magnesia, tiiiged' with 
iiijwd.Ammoma,, c^ideoflron. ' vV ^ 

iL carefLil analysis' of this; niiiieral produced tlie following reside 


Siilpliate of .Iron,. „,S9.,0 

Peroxide of Iron, .36.0 

Magnesia, ...... . . . 23.0 

Loss, ........................... .... . ... ,.,^ 2,0 


100.0 


'"'-NO'TE.— The above two,inineral substances .are the aatiira! productions of Behar 
Nipfil. They might be used largely in the arts, especially in:; the 'iiianufiicture', 
of Pfassian-bliie.;' Cal^ printin.g,'.,an'd ■■D3'eing,.-f I am ^not,, aware that they :hare'', 
been noticed by European Chemists. If they have, the notice has escaped my read- 
ing. I am informed that they may be had in large quantities, the Sulphate of Iron 
in panicuhtr. The specimen which I operated upon vras purchased from Patna 
Bazar, where depots of this mineral are established. 

IX . — Notice of Analysis of the Ashes of four Indian Plants. By Ditto. 

The plants were subjected to calcination, similar to the method used 
to make kelp in Scotland, and the quantity of allcali ascertained by 
Brande's process, 100 parts contained as follows : 


"N,an]i,es .;of' ' „ '., 

Pbrn'ts. 

Alkali 
. per cent. 

Wuriate of. 
Potass 
per cent. 

Sulphate of 
Potass 
per cent. 

Insoluble j 
matter | 
per cent. | 

Remarks, '‘Ac.' 

Spent 





f in the neigin- 

Indigo 

; . 0 

3 .0 

15 . 0 1 

75 .0 

'•j boiirhood of 

plant, 



■■■ ■ ■: ■ '■■ ' i 


i Singhea. 

Poppy or 

Opium 

plant, 

Tobacco 

plant, 

7. 0 


, " ', 1 

20.0 

0; 

From Tirhdt. 

ililA 

9 . 8 

11 , 0 

76.0 

.D'ittO'.:: 

feada Pur- 1 
nah plant*'. 5 

10 .0 

1:, 

7 .,0 


72 . o' , 

5 Abondant in 

C Tiriidt. 


, * ‘The latter plant, called by ,the .Natives of -Tirhht Gaia Purm, is much used 
ly DMobk or native wasljiermem They collect and subject It to the opera- 
tion of burning, using the ‘ashes inktead ofsoap. I am not acquainted with the 
botanima mme of this pkB%^,having'mever_seen it in liower. It is almost imne« 
cessary to add* that the alkali from the'-abovepkEts is sub-carbonate of potass* 

^ - .. Smyhear in Tirhdt, 2nd May; .ISaai ' 
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X,-— Proceedings of the Asmtic Soekfg^ 

ITWinesiag Mvmw/^ 2Gth Jf/nCf 18Xi. 

The Sir Ebwakb Ryan^ President, in tlie Clinir* 

The proceedings of til e last meeting were' read. 
iM'r. C. E, TuErELYAX and Mr. E. J. Rayensiiaw, propossed at' tlie last 
meeting, were elected Members of the Societ}^ 

Tfie Secretaiy submitted the following Report of the €onm\ittee (ipjioiiit- 
ed on the 9'itli March, for detemiiiing the best mode f)f miliiming t lie 
publication of the Asiatic Researches. 

Mepmi of a Speetal Crnmnitlee oppohiUd mi fhe27fk March, 1833^ to emuidcr fkc 
bent mode of pfdjlhhiaff the future vnlumeH of the Amatic Refd'urvh-i^-. 

The Btateuieiit which Baboo Ram Cobjtjl Sen, the native Secretary, submit let! 
to the Society, at the Meeting of the 27th March, 1833, and wlucis Jed lo our ap- 
pointment as a Special Committee, was calculated to discourage I he printing of the 
Socieij’s Keuscorches altogether, by sliewu’ng' that they had hem UKSiicccssfitl In a 
pecuniary point of view, and had absorbed in the course of many yeai> a larsfc por- 
tiow of tlie Society’s funds. To this argument wt* cannot on the fuilesl coiisidera* 
tioa give oitr assent. The reputation of the Society, its citaracter, nay iiideed its 
\try existence depends upon the publication of its llkscarches, and this I*, the cliief 
object of the eon.!rihntkmH of its members. Neither can w^e cohicide with the 
Bahoo in recommending, that the Transactions, if printed at all, shoiiltl he prided 
ill England. Kie expence will now be nearly the same in both couidrles ; but tim 
convenience of reference to authors, and of supplying matter for die ctirrenl roliiiiie; 
aiui of arranging the papers ivhile in tlic press, are fully suffifient iw»li\er'i forgiving 
a preference to priiitiiig in india : and the pride of a national and Imlepeiiclenl cx« 
istence should still further deterjiiiue us to this course ; the moment wc transfer 
the printing of oiii\ Researches to England, we coinmil an act at f eh dam, auil 
merge at once into the subordinate character of a branch of the Lcmdcm Asiatic 
Society, as has been the fate of the Literary Societies of the two mu.f presL 
'deiicies.' ■ ■ ■ ■■ ■ .. . 

IVith regard to our prcvseni means of maintaining the piiblifalion of our Re- 
searches, we may statCj that the present income of the Sodely is Su. Rs. 4bt) per 
mensem : out of which at least 100 rupees may be set apart to cover print lug ex- 
peaces, and tliis in the three years usually devoted to <‘ach volume uili he ample 
for plates as w'eli as let ter- press. But as every measure of eccmoiuy is calJed for, 
uiuler existing circumstances, we strongly recommend that the octavo form be 
substituted for the cpiarto volume. 

It will be remembered, that an octavo edition of the first twelve volumes has al- 
ready been published in England, and this has proliably fomui a more exlcushu, 
circulation among the public than the badly printed volumes id the Calcutta edi- 
tion. The new series therefore will fall in very well with the Euglisli edilioti, ami 
be the cause of an Increased sale. It is possible that some English Boukscllcr imiy 
itndertake to reprint the intermediate volumes, 13 to 18, In octavo, to complete the 
series. . ■ ^ 

We concur in opinvion, that the Medical Society should be called uposi to contri- 
bute to our funds, for the use of that portion of our apartmentH permanently occu- 
pied by their Library, &c. and we recommend that an application be addressed to 
them to that effect. , , , 

It has been suggested by one of our Members that we should make the Musenm 
a source of incoiue, by charging for the admission of strangers tojnspect It : but 
the majority of us deprecate the principle of such a charge, as tewdiwg to dcuse liio 
doors of knowledge to many who may be least able, though most wililng, to seek 
it in our Libniiy and Museum. 

We are inclined ho-wever to approve of the suggestion of another Mwyher, Unit 
a composition for the quarterly- subscinptions should he ullowcd. The amount of 
compositiou at the Royal Society is fixed at bO guineas^ or ten years’ subscription* 




Asiatic Bociety, 
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Witli'i’eferettce' to 'tlie more limited ■ scale^of llie Asiatic., Society,. aiid tlie lTii,gl'i€r;.', 

: ratio of . its subscriptions, ' we tbink": that ' Rupees , 5;00 or 32 g-oldmohrirs, which ; ;. 
would be seven 5 ’ears’ subscription, including the admission fee, might be ado])ied 
ns the amount "of composition for new Members ; witli a proportionate scale of 
rates' for those who are' already. M'embers, should' tbey^desire to compound for their 
future siihscriptioiis. . 

19^.1833. ■ : '.(Signed) John .Tytler, , , 

• R, Be'nson, 

■ J. R. .Colvin. ■ 

- .'■ B-esoIvecly 1.' 'That the Committee's recommen%t'ioii with.regm-d the '■ 

■ 'Octavo Editio'n be adopted. 

. ,2. '.That, the 'Becretary, communicate with the Medical Society' respecting', 
the proposed contribution to our funds. 

, 3 . That the Society approve generally of the suggestion fi>r t]'ie;'" 0 |>tional. 

' cO'mposition of the quarterly subscriptions, and that Dr.. J. Tytler, .Baboo ' 
'Ram. CoMUL Sen, and the Secretary be requested, to: d,raw up a table, of the', 
scale of payments, founded on the value of life and period of residence in 
''India, as shewn , by the Societies', subscription list, ' ' 

The substance of a report from the Committee, on the boring experiment, 
was also communicated ; but, as it had not received the signatures of ail the 
...M.^bers, '.' the. ,di.scussion of "the 'subject ■ -was. adjourned, till, ..the next meeW: 
ing. 

Lih'ari/^ 

The following books 'were presented : 

Transactions of the Society of Arts, &c. vol. xliv. pt. 1. By fM Society. 
Archseologia, vol. xxiv. By the Antiquarian Society of London. 

from ' the , Rev. W. ' .Yates,-, to' the , President,, presenting ';liis .; ; 
metrical translation, in manuscript, of the Nalodaya^ or History of King 
Nala, a Sanskrit Poem ; with a copious analysis, and remarks on the 
various kinds of Sanskrit alliteration. 

Resolved, that the vmrk be made over to the Calcutta Committee of the 
Oriental Ti-anslating Fund. 

Museum, . . 

. Read .,correspondence. W'ith W.H.. Macnaohten, .Esq. Chief Secretary to-', ' : 
Government, respecting the transfer of the large statue of Gautama, de-. 
posited with the Society in 1825, to the, 'Burmese Envoys ; the Goveranieiit 
agree to defray the expence incurred by tbe Society in setting the statue 

:;n|bi'i|s.pe|estd^^ ■ / ^ -vV'":'' 

' A spotted Deer;j and an Elk, 'with a pair. of his horns, were presented by 
'John BeeLj Esq. 

A further specimen of fo'ssil bone,;aBd a mass of the fossil shell 'conglo- 
, merate of Jabalpiii”, were presented-by Br. Spilsbtjry. 

. , „ Antiquitm* 

Read a further note on one of Lieut. Burnes' coins, by the Secretary. 

^ ,Also a notice ^ OB. the, origin of the'5'a%a sects, by M. A. Csoma be IIobos* 
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, BIRTH CVF ;UMA"~-A..LEGEN:D OF 

^y'/Cali'dasa,'' V 

{ being ' the first €antO' ofkisjreat pmn the Cumar a«s ahbh a'ya) « 

TIse Sang.ci'it text translated into comsponding English measure, with notes and illastratioiis. 

ARGUMENT. 

Nature mi site ©/Himalaya, .(1.) His pre-ejninence mmmg nountaim^ 
low shmim, (2.) Not disparaged hg frost, (S.) Description of fm suMbm 
appearance uni mriom tcomlcrs^ (4—16.) Hh ilesigmliou m King 
of Mountains hy Brahma, (17.) His marriage with the mjmph MiSna, 
(18.) Birth and description of their first -horn son, the ^noimtain ^I'ai« 
NACA, (19, 20.) New birth, from the same pah\ ^Sati, oncedmigktfp 
ofDxK.K mid wife o/Siva, (21, 22, 23.) Appearance ami growth of the 
hemtiful dlaugMer thus horn anew, (24, 25.) Her designatmi as PaevatI 
mid m Uma, (26.) Prized above all things by her father Himalaya, 
(27, 28.) Her childhood and education, (29, 30.) Her more mature yonikt 
(31, 32.) Description of her person, (33—50.) Her desiimj as future 
wife, the second time, of Siva, made known to her father, (51, 52, 53.) 
Siva, after long moummg for Sati, co7nes to Himdkya to perform ms-* 
terities, (54, 55.) His troop of attendant Gods described, (56,) mid kk IMi, 
(57.) Siva then commencing Ms austerities, (58,) is worshipped by Hima- 
laya, (59,) uni at Im command by Ms imghterf Am ati ; whose infimnee 
OB Siva, together tvith Siva’s mfinmee on her, are desmbed, (60, 61.) 
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The Birth of Umd - — 

The lines marked * thus in the, first five stanssas are those which exactly repre- 
' ■ 'sent In ' stnictiire the to or quarters of stanzas' in the original — consisting of an 
' lamb'usvor Spondeej, a Bacchius, .an.Anapae.st and Bacchius ; thus, 

This hendecasyllable measure, called by the ov indm's ihimderholt^ 

(probaMy, because in one of the Brahmanas of the Sanaa' lodra is said ‘to hare 
" aimed his . thunder at. the- demon Vritra by means of Sanscrit metres !) extends 
through the whole of this canto, with the exce,ption of the last stanza, the 61 st ; 
and is next to the ' or ordinary loose lambic, the most frequently 

used, beside being one of the most harmonious, measures of Sanscrit poetry. In its 
application .to the less measured 'sti’ucture of English syllables, its rhythmical effect 
is perhaps better’'' represented by the following musical notation, tban by any terms 
'.of prosody (the semiquavers denoting the rapid or short syllables,, and the quaver 
and all beyond, without distinction, denoting the long :) 

si/unn iJ/j’i.OT 1 j = 

’ Asty - ut-ta-ras - yam di-si de-va-tat - mil. 
a notation which may also serve to shew the reason why the ngorQ%tshj emct 
imitation of this, as of other measures belonging to classical ancient languages, is 
not accordant with the genius of onr English metrical composition. The Teutonic 
ear, content with the regularly recurring accent in every third syllable, and insen ^ 
sihly attaching the idea of equality of time to this recurrence, as in the musical bars 
above -written, does not acknowledge any law that should thus and 

invariably distinguish the middle bar, by a dactylic subdivision, from the ampiii- 
niacer of the bars preceding and following it : but allows, and even requires, for va- 
riety’s sake, the mutual interchange of these different modes of subdivision, in the 
sevei'fil repeated periods of the same rhythm. Such is the ease with more or less va- 
riation in all the lines not marked with a star in the first four stanzas : and the 
plentiful intermixture of such lines is therefore more a matter of taste, to avoid what 
would he in English an intolerable uniformity, than a sacrifice to tiie mere ease of 
Yersificatioui , , 

It is far different with the ancient languages of Greece and Rome ; which in the 
regulation of metre by quantity exclusively of accent exactly resemble the Sanscrit. 
In all these, the conception of time being adjusted rigorously to that standard of 
quantity, which counts two short syllables {or Mdtras in Sanscrit) equivalent to one 
long, the substitution in any lyric measure of dactyl for amphimacer, or anapasst for 
bacchius, is known to be impossible. Adopting therefore their standard, the most 
perfect conception may be attained by a classical scholar of our present Iiidian 
measure, by joining an Alcaic comineucement to a Sapphic termination. Thus 
if in the first of the Alcaic odes of Horace, we transpose or slightly interpolate the 
ends of its two first lines, the middle of its third, and the beginning of its fourth, 
thus — we make the complete Indra-vdjra stanza. 

Vides at altd nive candidum siet 

Soracte, nee smiinemit onus jam 

' : ' MUf fiuinina nt constiterint acuto. 

Or if we take the 22nd ode, which is in the Sapphic measure, a jet slighter alle- 
" f ation will suffice to give each line the Alcaic commencement necessary to' make the 
famelhdian metre 5 thus, . ' - . 


331 


IS3S.] ^ of Himdlaya-^hy CuUddsa. 

1 . 

=’= In regions far North, clad in deiform might. 

The Mountain King rises, HiMAiAyA. hight : 

* Whose giant form, stretching along in one sweep 

* From th’ Eastern main forth to the Westernmost deep, 
Might seem, as it join’d them, the measuring rod 

* Laid o’er the hroad earth by its architect God. 


■ Viim integer qtd, scelerisqiie poniSj 
' , Non il/e Maiiri jacuHs neque are«, 

'Hee.felle tinciis grandi sagittis, 

Jfii Fusee, ,S‘m<m¥,e^«’^pliaretra. ■ 

Tlioiigli tills particular species of double doclimiac measure docs not itself occur 
in Horace or in Pindar, it, may be found soraetinies in the choral strains of I lie Ibvck 
tragic poets— but in ins'ulated lines only. .Thus-in the Persie of ..Flschyliis, the alli 
strophe and antistroplie of the last choral song of lamentation contain the following 
regular Jajtlm-wjra lines. , 

Stroph. Ti 5* otifc j uAs.jXez/ jae'ydAfys Heperaj/ [r. iihih] 

Antis tr. Tpawdpra pa6<ppaicrov ip^ts ogiAov [V. lOOlb] 

(each be,m.g, folio wed by two lines in the kindred Indian measure called WIOTff#) 
The :follo,wing commencement of a similar strain in the Antigone of Sophodes* 
(uttered by the iinfortimate heroine herself,) is in the same measure : 

Stroph. Opare yas varpias TroAirai [r. SI 7.] 

Antistr. "^Useovea Kvypordrav oXicrBai [^'. 834,] 

(in which we may also observe, no less than in the iVlcak, another peculiarity of our 
Indian measure, the of the first syllable). 

,,,,So is the commencement" of a similar strain inw. 431 anA439 of the Medea ^ of 
Euripides, (p. 39, ed. Person) — and the concluding line of another in vv. 703,771 of 
the Supplices of AEschyius, (p. 35,36, ed. Scholfield) — and others wiudiltwerc 
needless to transcribe. 

St, I, the mmstirlng rod 

Laid Q*er the broad earth hy its architect God, 

The words hy its architect God" are an addition to the expressions of the orh 
ginal, but not to the sense, even according to Hindu ideas : the earth’s measuring 
rod” presupposing a builder, viz, the creator Brahma. When \vc consider the 
Plinuilaya, in the words of the Baron de St. Croix, as a part of one great chain of 
mountains which rising on the sides of Lycia, Pamphylia, and Ciiicia, stretch ucrohs 
Asia from West to East, and after receiving the different names of Taurus, Ibiropa- 
misus, Imaus, and Emodus, terminate at the sea that washes China,” and thus Join, 
as our poet declares, both oceans,— -the comparison of the vast progressive range to 
such a rod, will scarcely be thought an unhappy one. But hating this, which is pecu- 
liar to our Indian author,— the Image of an artificer, and even of' an ' iiistriuiieiit of 
measurement, is not thought unworthy to represent the Supreme Being, and hm 
absolute control of the most stupendous objects of the visible creation, in the pure 
theology of our inspired Scriptures. See Isaiah xi. 12, 15, &c. hut I would parti- 
cularly refer to two remarkable instances in the hook of Job (xxvilt, 25, and xxxviiif 
3, 4) I ill the former of which the Hebraeo- Arabic word applied to the 
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: The Birth of Uml— ■ 

Him once tlie gay;killsvsp''t’hey'tell,' all agreed-: ; 

* To make tlie. prime .€alf of; their glorious higlibreed:^ 

And Meru liimselt\ sldlTd in milking of yore, ' 
Stood milker for all of the genial Earth’s store : . 


measurefflent of.tlie great waters, exactly answers in meaning to our Sanscrit if [if 
»-~aS;its derkative lOQ' in tlie latter,, which I -now quote, might both from 
Its form aud its parallelism' ■with the cord^ in the 4th line, be alniO'St conceited to be 
syrionymous witii our (the word not occurring elsewhere in Scripture.) 

: n^Tf Where' wast thou, when I laid the JbuBclations of the earth ? 

nyi WT TO Tell, if thou art acquainted with knowledge. 

'S rr'qttQ Who disposed the dimensions (or dimeusors-?) of it if thou 

knowest ?.- 

1 p'n% Titi 2 — 1 ^' Or who stretched over it the measuritig line ?' 

Bt, 2. Him once the gay hills, — The truly Indian legend of this %"erse is con** 
tained with somewhat more particularity in the 6th chapter of the Hari-Vansa, the 
last book of Vy<isa’s sacred epic, the Mahtlhhuratu. 

I! a® il 

And also in the 18th chapter of the 4th book or Skandha of a more recent my«» 
thological authority, the Bhagavat Purana, 

fjTCtT II II 

But; the legend which has given to both these chapters of the Hari-Vansa and the 
Bhagavat respectively the title of Frithm-doha, or “ the milking of the eartlq/’ is 
not couiined to the subject of these lines, i.e. to the Mountains and their chosen Calf 
Himalaya. The injunction of Pjbithu to his obedient wife (or as some authorities 
have it, his daughter) PjaiTHVi, i. e. the Earth, extends to the sucklingof all orders 
of the creation, from the ultra deihed saints or Rishis down to the trees of the 
forest : each of which, according to the high authority first quoted, were desirous 
of the favour, and had its own Calf, its milker, and its appropriate milk or nutri- 
ment, dratvii by him from the udder of Mother Earth in an appropriate pail. 
The fable is sufficiently curious and illustrative of Indian mythology in general, to 
be slated at greater length* ■ 

The Rishis chose for their prime calf. Soma, regent of the moon ; and the 
sage Vrihaspati, son of Angiras, acting as milker for the rest, drew the pure 
milk of mistere mid spiritml science from the earth’s breast into a pail composed 
of the metrical Vedas. — The celestial Cods chose Indra for their calf ; and t-helr 
milker Surya, or the Sun, milked the earth of strength in a pail of gold.— The 
Ktris or_Dil Manes having chosen Yama (the Indian Pluto), for their calf, 

, their -milker,' Fatal Time, drew ' from- the earth’s' bowels the sacred food q^ered 
, .|fi' iec^^med amptors^ into a pail of'sEver,— 'The or serpentine deities of the 


1SS§>.] 


A of Rimalmja ' — % CitUddsa, 

"WliOj lieediiig' tlieir wish, at great Frith u's behest 
Chive freely, cow-like, of her swelling dark breast : 

Aih! sparkling bright gems, with all healing herbs* power, 
Gush'd out for this dear mouataiii-babe to devour. 


realms below, liaviug chosen Taxaka as tlieir caltV and DUritardsfcru as their milker* 
milked the' earth of its po'mms in a gourd paiL— The Asuras os* malignant; deitifWy 
choosing Virddi ana, son of Pnihlada/aS' their 'calf, and ■ Madhii ibr their indker, 
■milked the earth of Ulmmi in a pall, of Iron.-— The Yaxa cknnosis, chcHjs'uig 
Ciwdra (the liidiaii Plntsss or Mammon) for 'their calf,- (the milker not jwiuedft' 
milked tlie earth of dmmmkiion in an earthen' puii— The. severtl 
•lions of fiends and vampires, the Raxasas, Pisachas, Bhutas, <Jve. ail clioosiitg 
S'liHudi for their calf, and .Eajatanablia, .(the silver- oavded goblin,,) for llmlr 
n-iil'ker, drew Wooel ■ from . the , teats' of the earth, into a dead man's will! nwd 
for a pail. — The GaiKlharvas and Apsaras, the : songsters and dancers of Para- 
dise, choosing (d'utraratha for their ■ calf,, and :Vasani€hi for their 
.drew perfumes from the earth’s bosom into ■ a ■ iotas pall.— I’lu* mmmtuins 
having- chosen, as'' we have ...seen, H'iraahmi. as . their calf, and Mfrn for their 
milker, milked the earth of Jetv eh mdrkk kerh m a pail of stone.-— Las I Ir, the 
trees, having chosen the Plaxa or holy fig-tree for their calf, ami the Sai tree 
for their milker, drew imh from the earth's bosom in a leafy pull. — So far the 
RIahdhhdrata *. with whicli tlie Bhagavat disagrees in several niluor parlicakrK s 
both of these grave anthorities, however, agreeing with each other, as I am happy 
to observe, in fully conllrMiiig the statement of our poet in this verse rcspeciiiig 
his mountain King', - 

The Scholiast Nllakaiitha on the Mahabharata makes the principal herb 
of which the Earth was milked for Himdlaya, to be the or 

whether fabulously 'SO called or otherwise, of which" wt* -sliall: ,!ia?e-'- 
occasion to speak more 'particularly on the 10th stanza. But the commentalors on 
Cdlicldsa, both Malhiiiitha and Bharata-malHca j assign that place to the fabled 
Smjimni whose juice can revive the dead: the latter adding also the herb PI* 
suhja-harmi^ to which the same revivifying property is ascribed in tlicLauka-kantht 
or dth book of the Riimuyana of Valmiki. The idea of niedlclaal herbs is there- 
fore made the most prominent in nw translation ; though it should be added that 
both the above-mentioned Scholiasts apply the epithet here, viz. 

s'purklmf/' or “ luminous,” to the ** herbs f as well as to the 

The all-sustaining virtues of Mother P'arth could not possibly be conveyed to a 
Hindu under a more dignified image than that of a cow and her dependent calves. 
We see the same image curiously applied to the highest mysteries of the Vedantic 
philosophy, in the following distich of the Pamhadml or Qulndecad of Vidydrdnya 

^ 

i e. Of the cow of desire, called (the Great Illusive Motlier of Nattirc, of 

whom Sati and Parvati are but incarnatioas), there are two calves,— the separate 
Soul, and Gob. Both drink abundantly as they list y (the former clriuks) 

(or diversity), which is its essence ; (the latter,) simpk unity*' 

Compare the cow Naadiai m theii?ay7B« Fmtsi* of our author, IL 6*3'— 66, &e. && 


3v; ■ 

■ mile :gems tlius iltoumber’d of bountiM':Eartli 
Encona}3,.ass, .tliis favourite, -child from his, hirtli, : 

* Evhi hoary, dull frost, ..ou-.-his lofty brow seen,. 

Takes nought from his bliss or his glory, I weeii': 

One fault may well merge in a flood of such praise, 
Unmark'd, as one spot in the gentle Moon's rays* . 

■ 4 - 

For borne on his nraigs, lo what rivals the grace ■ ; ■ 
Of fairy light steps that ethereal nymphs trace,, ' 

The glittering bright rock, all in broken streaks seen 
As belts of the shifting cloud gather between; ; 

And evermore wearing, from morn to still night, 

The rich blended hues of the evening twilight. 


St. 3. Ev'n Mary dull frost, cVc.— This idea of frost, as a mere blemish ia the 
otherwise surpassing" glory of the mountain, is f^haracteristic of Hindu sentiment. 
Thus in a curious dialogue called VisJim-gmMarsanu, written by an ingenious 
poet of the Deccan, named Venkatichdri, describing the travels of two Gandliarvas 
or celestial songsters over the world, one of whom praises, the other censures, every 
thing,— the praise of Badarika, the holy retreat of the sage Vyasa on Himalaya, by 
the one, is h=;ckoned to be sumciently censured by the other urging the frost, 
w'hich he declares sufficient to prevent, if not destroy the merit of every pious 
exercise performed there. 

55r#wr i ^ wtsr^freifir f«r#w i 

■ ■ ■ V,*' ^ va sit , 

Ibid. Js one spot in the gentle moon's The propriety 

of this expression is disputed by some Pandits, on the ground of the spot belonging 
not to the rmjs but to the body of the moon. Of this the reader may Judge accord- 
ing to bis taste, 

St. 4.’ The gliif ring bright rocJc . — The word mineral, which I 

have translated roc^, is explained by Bharata-mallica to mean here simply 
or red chalh-^hy MaHindtlm, a little more generally 

kut still restricting the mineral or rocky strata here 
described to those of a red colour. Whence arises this ' determination of ike Pan- 
dit commentators to give this special import to a word of general signification,-™^ 
when the most various 'colouring which the word admits would both accord better 
with the actual appearance of the mountain, and add more grace to the author^s 
description, —it is not easy to point out. I should be disposed to ascribe it to the 
comparison of evening twilight in this stanza, and the scholiasts^ passion for 
systematizing the kci eommums of poetry, evinced in making the evening hue 
exclusively red j—did I. not observe the, same limited interpretation elsewhere, 
M in y. 104 of the of omr poet“*“Wliere their interpretation of 
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His tow’ring" peaks, glowiiig \Yith nearer siiii s Iieat, 

Ait climb’d by the holiest devotees' feet ; 

Wlio worshipping hrst the huge shades, downward lhr«\^'n 
From clouds thickly circling the high iiionntaiii-zoiie. 
Thence higher advancing, are chill’d in its rain 
Of drenching white mist, ere the smiimit they 

■ 6. 'V."- 


His snows soon effacing the marks, gory red, 
Where lions, fierce slayers of elephants, 'tread ■ 



or eolrmrs of tlie moimtain rock, to be merely red, (uotwitlistaudSfw die 
plural) is suspected by Mr. Wilson to be owint? to the possible predomifiaoee of 
ammomte or copper ore in some of the strata of the Himaltpui, I casmol 
persuade myself that either in the present passage, or in that; of the Cbiid Messen™ 
ger, Caiidasa should hare entertained the limited sense ascribed to him by his 
mentators, — since, lie has himself in another part, of that poem (St, 66, 61, 

■ — 410 of Wilson’s traoslaiion) described expressly in powerful images, thoiij'h still 
below the truth of nature, the ni'hgled wliite, blue, grey, and black, of llic rocky 
strata of the same stupendous moimtain to which his laxa hero was there exiltHh 
The reader may, if lie will, compare our ancient poet’s description in !'ln\se hererul 
places with, what .Mr. Fraser records, in his Journal of a Tour..^ to the .Himalaya 
.mou'ntams .(pp. 255, 317, 344, &c. &c,.of the 4to. edition of 1820), respecting the 
intermixture of even/ diversity of hue, reflected from the variously stratified peal«. 
On every account, therefore, I prefer the most general meaning of the dfhtiuimiitd 
here. ■ " 

Idid And evermore wearhiff, ^c.— The meaning of these two last lines m con- 
veyed by Cdlidasa in as many words, Akdla-smidhi/um iva^ literally ‘‘like an even- 
ing-twdlight out of its time but the immediately understood iuiporf; of the short 
Sanscrit compound could scarcely be evolved intelligibly in a less compisa of 
English WTrds, than in the metrical paraphrase I have given. 

iS'f.5, 6* My Malayalim MS. transposes these two stanzas : but the order of all the 
Devanagari and Bengali MSS. and commentators, seems here decidedly preihraldi** 
6'^. 5. The holiesi too/ecA’.— To the reports bronglithack by these holy pilgrims, 
(f%^T; or perfect men^ as they are here called, when they attain their object,] a large 
portion of the strange matters popularly credited and descriiied by our bard as he.- 
longing to this mountain, maybe certainly Jiscribed : amongst them, the elevation 
above the region of frost and snow, of summits glowing with the more ardent, beat 
of the approximated sun. Sec the note on St. 16. 

6, The ^T.—Properly the Kj;ea^ta.s : for the name, thwigh 

often used to denote merely a moanfcam woodsman and hunter, wasoriginull}* t!i« 
name of a tribe or nation on the H. W, of the Indian moimtaias, viz. the AirrhsiiiS 
(Kiofa^ai) of Pfcolemj^ or as it has been sometimes read Kirrtmdeek. In the In- 
stitutes of Mann (x. 43, 44,) these are enameratetl' along with soiiie tribes of an 
undoubtedly Hindu origin, and others as undoufatediy foreign, (the Cambojas, the 
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. Tile moiiiitaiiieers, &kiird'''iii-:.tlie dangerous ckase, 

Gail' Stills ..tkoiigli nnseen^ the. destroyer's path trace ; 
The frontal pearls,;' dropt. from Ms claws on ^ the ivay,.. 
Point out wiiere the monster has. borne his huge prey. 


Yaranas .or Greeks, tbe Sacse or great Indo-Scythian nation, tlie .Persians, Par- 
Ibkns, Chinese, tlie Daradse,.' and inhabitants of Khasa-giri, or Casligir, the 
incliaa Caucasus,) who are said to have faileii to the .lowest class . from their origi- 
nal distinction of Xatriyas or Rajphtas, by neglecting tbe proper ..religious rites of 
their caste, and seeing no .Brahmans. 

jfcrr 'g i i 

^T#TgjT ggsrr: 

tr^1'^tsrT:|%?:rWTKW: 1 88 I 

.. ' The historical drama Mtidra-R^ixma enumerates the Kirdtas together irith' . 
the Sacee, the Macedonian Greets, the Cambojas, the Persians, and Bactrians, 
as haring inundated from the N. W. frontier, under the conduct of Chaoakya, 
Chandra-gupta's able and wily minister, the ancient capital of the Nancla kings 5 


Act IL p. 41, ed. Wils, The note of the learned translator (p. 64, of the 3rd 
volume of his Hindu Theatre) here well deserves to be consulted. I would 

only add, with reference to two statements in it, that as the name Yavan or 

(laom), which is known to have been the common appellation of the Greeks 
throughout western Asia, leaves no doubt of the Yavanas here being tbe follow'ers 
of Alexander tbe Great, — so there is as little reason for ascribing a vague or uncer- 
tain site to the Kiratas or Cirrhadie. The most accurate of ancient geographers, 
by whom alone the name in this correct form was given to the western W'orld, has 
in the 12th chapter of his 6th book, fixed with singular precision the position of 
these mountaineers with respect to flie other Sogdian tribes, viz. on the eastern 
side of the Oxus, not far from its source in the Paropamisian mountains, near 
where their range meets that of the Indian Caucasus ; and not far from where 
Alexander fixed the site of the last of the cities called by his name, before 
be invaded India. Thus the KhAtas are north of the Bactrian tribes, and due ’ivest 
of the Sac 82 , in the parallel of about 37*^ N. agreeably to what might be inferred from 
the Indian history preserved in the Mudra-Ra^am. [The existence of a country 
called Cirrhadia, east of the Delta of the Ganges, the modern kingdom of Arnicarjs, 
might lead to some confusion : but in the position of the tribe of Cirrhadse by 
Ptolemy, there is no ambiguity : and his error in making the latitude of this axid 
the circumjacent places too far north by about 4^ is no impeachment of the accuracy 
' pf his rehUm description, obtained from the routes of the mercantile travellers of his 
day.] I will only add, that these same K.irdtas seem laid down tinder the name of 
.CiJRAniE In»x along the Iinaus range towards , the north, in that curious monu'^ 
ment .of ant!«iuity, the Peutingerum Map [Sect, vii., « Pamhm ?) 

Be0m ' ' ,■ , . ^ • 
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Oaliim:' grow the birdies, all rough with iak'd bark^ 
Wliicli; w wild elephants eagerly mark. 

Their huge sweating fronts rubbing o’er it amain. 
Till all its peel’d folds bear the ruddy deep stain. : • 
That bark which hereafter, in paper’s smooth leaves, 
Frorii min’raij-ed ink the- trac’d letter receives 
Impassioiihl wami lines, haply,: destin’d to bear, , 

By Love’s gTxl iiidited, to^ deified fair. ■ 


, *SY. 6, 7. The franfM ' peark, The Buropedu riiader has no need 

to be assured. that the or pearl, supposed - here, and in iiundjcrless other 

Hindu; writings to lie under, the humbim or frontal bone of the elephaiif, is a 
mere fabulous ■ non-entity. The confidence with which boolideuraed Fandits 
iviil, however, assert its reality, is as .surprising as It is characteristic : ihowgli 
gome few., w:bo have learned a little regard for experiment as a guide to truth, are 
cautious enough to confine its existence to the three -.former .ages : thus •making ihe. 
froriUl pearl (like the horse and ox sacrifice, perfect ahandoumwit of the world, 
the presentation of flesh to deceased ancestors, and the levirate law ) , a thing tan 
precious for the present degenerate Kaii-Yuga or iron age of tlic world. 

The same fabulous character is by no means so apparent in the fem/rmi 
mts red ichor mentioned in St. 7, as secreted in tlm eiephauFs forehead, ami ex« 
iidiog during the rutting season. This persuasion, wdiicli not only pervade, s the li- 
terature of the Hindus, but has been communicated by them to inquirers of other 
nations, is however generally condemned by naturalists as a vulgar error ^ the 
most diligent observers having failed to discover anything beyond common iferspL 
ration. (See EncycL Metrop. Art. Elephant : where is also slated a singulnr 
current belief, connected with this, of some natives of ^Vestern inclla.) Hf the 
antiquity of this belief we have a singular vestige in StralK)’K description of India, 
(lib, XV. vol. 6, p. 91, ed. Siebenkees) wdiere he states that the male elephant at that 
lieason grows furious, and emits a sort of fat through a pore or vent which he has 
near the temples the opening of the same pore indicating the corresponding sea- 
son of the female, [/cctipos S’eVri T(m /xev dppou, cirgffe oXmu mrcx^rai ml aypmlviq, 
rare Si) #cal Kinovs rl Bia rr/s avavyo^s i]U irupa r&h Kp6ro.<pms> 

Se dTjkeiais bray 6 avrhs rrSpm our os aumybjs rvyx^^^n-l This information was pro- 
bably delivered by the Brahmans of Chandragiipta’s court at Fatallpwira toSeleu** 
cus*s ambassador Megasthenes, who is Strabo’s great authority on Indian affairs j 
for Aristotle, who wj*ote shortly before that communication wish India, and has em- 
bodied all the iafonnatiou of his time, (refuting whatever he thought fabulous, } in Ids 
tiuiaerous books on Animals, has recorded no such particular as tlus of Ihe elephant. 

Ibid, The MMrJa or Moimtain Birehi (Betala Bliojapatfa of Wallidi,) is 
surrounded, like the birch tree of Europe, ivlth a bark consisting of severai layers^ 
capable of being peeled off in ample fiakes, and liable to become rough from the corix^ 
slant unequal peeling of its folds, though the texture of each layer or ciitiide in itself 
Is remarkably smooth : hence it is described m St* of this canto ns or 

pleasant to the .touch, and thus a fit clothing for- Blva’s attendant, gods. Tliongh 

X X 
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' 

'He^ filling the hollows of' all his brave trees ■ 

Of 'rattling bamboo with 'a whistling wild breezej 
, .That sounds from the covert of every deep den/ 

And echoes' through all, over forest and glen, — ■ 
Mighfseem to be piping and leading along 
Heaven's, quire of musicians, commencing' their song, 
■ ' 9 , 

His beauteous tall pines, when the elephants heal 
By friction on them, the sharp twitching they feel, , 


lliis use of dotting tbe immortals is as little apparent in the present day. as. that 
of corresponding with them, the bark is still extensively employed, as it was in 
„ CalidAsa’s' time, for the fabrication of a very common kind of paper among the 
Hindus, as well as for the less poetical purpose of supplying what our countrymen 
in India call the snakes of their hookas. A fuller description of this tree may 
be seen in Dr. Wallicli’s very valuable work, Plantse Asiatics Rariores : to whom 
I am also indebted for a sight of a frustum of its trunk brought by him from Nipal, 
and iiiiistrating the above statement. 

The use of this birch paper in bearing erotic messages to the fair Vidyddhards 
of Indra's heaven, which Caiiddsa thus oddly contrasts with the rough embrace of 
the wanton elephants, (the two states of the bark being singularly mixed together in 
the Sanscrit sentence) is curiously illustrated by the converse application, exhi- 
bited by our poet himself in his beautiful drama of Vikrama and Urmsi^ or the 
** Hero and the Nymph where the celestial nymph Urvasi uses a leaf of the birch 
tree to convey her passion to a mortal prince. The leaf plucked in the forest, and 
hastily inscribed with a few elegant Pracrit lines, is dropped by the divine fair one 
in sight of the king's confident, who bears it to Ids master. (Act. II, p. 33 of the 
Sanscrit edition, p, 8b of Wilson’s translation.) 

St 8. Me filling the hollowsj — The office ascribed to the sylvan and moun- 
tain deity Pan in the Homeric hymn to that god, and in Ovid’s Metamorphoses, 
!. V. 707 j of giving the first notions of music to mankind by blowing through reeds 
with the winds of heaven, and even instructing the immortals in the same art, (and 
as the Orphic hymn pursues the idea, thus setting an example of the harmony of the 
heavens,-— 

p-ccfcap, miprrird, ircptSpojue, a-Mpovos ^pais^ 

AtyopLeKeSf ^UKX^vrd, <t>i\4p$€0Sf dprp^Biaire^ 

^Appioviriv icdu'/ioiO Kp^Ktav (piXoTrai'yjiioPi jj.ok'jrrj, ■’ 

Le, as some say, by' 'the gamut of his syrinx answering to the seven planets,) is here 
ascribed to the gigantic Himilaya, with all the advantage that tlie far larger and 
more noisy reeds.of the Indian forest give to the representation. Our poet has spoken 
' , elsewhere, of the natural music of the hamboos, but in a more tranquil strain, and 
with- no mention of the mountain leader of the band, or of his echoing caverns^ in 
of the Cloud Messenger, andin'-fhe 2nd Canto, St. 12* 

I -.Bi. Q, Mis l/mwtmus tali -pw®, rThc' WW Sarala or Pinus longifolla, some- 
Itlmes called the Cheer^ which- is the species of pine here mentioned, is of the most 
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•. Atliwart their big foreheads, — a liquor distil 
Of milky white hue o'er each hr-covered hill : 

.Whose well dilFus’d,. fragrance makes every dark height. 
. ; Aiid 'taHe4and,.pregnaHt with'' od'rous delight* 

; , All might on ,his herbs, as innocuous fires Maze, ' ' 

The. caves' inmost chambers are 'pierc'd 'by their rays : 

Not triiiim'd with' oil they,-->yet 'to spirits that rove 
In forests,, enamour'd, the true. lamps of love. 


frequent occurrence in Sanscrit poetry. It prows' in .ab.undance, as I atn assttrcd hy 
BIT learned friend Dr. Wallicli, m ,-NipaI, ancU-il 'die mountaincHis regions cm tlie 
nortlicrn frontier, and contains much resinous matter, of a very fine and aromatic 
kind ; which might not unreasonably be supposed to flow ablindaiitiy from nnj 
wound or incision made in the tree : but as to the scratching eiepkiiits liabil 
tnally performing, that agreeable office, and earths and rocks reflectliif the fra- 
grance thus imparted to them ; this he thinks may well he set down to llse inmei- 
nation of the poet, or of those whom he is here content to follow, (Of the friction 
of the elephants, compare the notes on St, 6 and St. 15.) 

Si, 10. Aii iiiglii on Ms keri^s, Sfc, — Whafc is here meant by Cdlid^sa Is aofcj 
(as might be at first sight supposed) a spontaneous ignition of herbs by friction, 
often Issuing in the conflagration of forests, — a common subject of description in 
Indian poetry, though little accordant 'with the circumstances annexed to the fires 
in this stanza. It refers to imniieiit fires, like those described in Lucan’s mys* 
terlous Druidical forest near Marseilles, (Pharsalia iii. 420), 

— non ardeaiis fulgere incendia siiv® — 

or those of Argolis in Seneca’s Thyestes, Act. IV*. (where though the terms are just 
opposite, the meaning is precisely the same) 

Tota solet 

Micare.fiaiiimlk silTa,et escelsae trahes 

Ardent sine igni — 

or like those by which, in the special prodigy manifested in the commissfcm 
of the Hebrew legislator at Horeb, (Bxod. ii.) the plant “ fiaraes, but is not 
consumed/* The authority given by the two commentators whom f haTe.consnlieil- 
on this poem, for enumerating this among phenomena of constant occurrence, is 
simply the Agama or Tmitra, the Indian Cabbala, venerated scarcely less I ban 
the Mgam& or Vedas themselves, by the votaries of Siva ami of Ills 
female energies or Sactis. The passage thus cited from the Agmm (without 
further particularity of reference) is given by Mallinatha as follows ; 

’S'WT tjtfif k e. ** The sun when he has deposited his rays for 

the'night with the deciduous herbs, goes to his setting/* And thence & friendly 
acquaintance, endeared_ by occasional ■ absences, is estaWished between the herbs 
and the rays to which they are nightly' attached, of which poetical fable our 
author makes a very elegant use fo' the 30th stanza of this book* 
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,His steep defiles climbing,; with petrified snows 
Heap’d up, shooting aches through the strain’d heels .and toes,,™ 
The .dames of Heaven’s horse-headed .quire, in array. 

To high upper regions pursue their slow way ; 

Were it , an ancient author of the western world wlio thus eiiiiineratecl the care- 
'.iiluminating herhs: aiiiong the ■wonders' of Himalaya, — 'we slioiiW, have. little iiesita- 
tion in referring his story to, the phenomenon of the fire-Jlp, presenting to the ,eyeof 
an unobservant stranger the appearance of sparks inherent in the trees or sinaibs 
■on .which .those insects play. But this- origin. can scarcely be ascribed with a.ny 
probabilit)^ to the existence of such a belief among the Hindus, to whom every thing 
regarding the or fire-fly is most familiar : and its mention in this manner 

can only be accounted for by the disposition which characterizes them beyond all 
other people, not only to admit the customary occurrence of prodigies, (as more 
enlightened nations have been prone to do,) hut to cease to consider them as such, 
and to class them among the most familiar objects of their daily experience. 

1 should add, however, that this particular belief, founded wholly on tlie Tan- 
tras, is one not commonly adduced in Hindu poetry except in these instances of 
Cdlidasa’s present work, and one in the Sisupdla-hadha of the poet Mdgha, 
I am not aware of its occurrence, nor do I think it has attracted the notice of any 
European scholar. The jydiismati or luminous plant, which as was observed hi 
St. 2, is mentioned by some as pre-eminent among the herbs divinely given to Hi- 
malaya, is one of the most common of Indian plants, the heart-pea (so called from 
the shape of its fruit), or halicacabum cardiospermmn : and notwithstanding its 
name in Sanscrit, together with 18 others of which several are equally splendid in 
import, found in the Amara Cosha and other vocabularies, it has no properly 
luminous or blazing quality ascribed to it by any of those respectable authorities. 
And if we inquire concerning the most “sparkling’" of Himalaya’s medicinal herbs 
according to the scholiast on St. 2, I mean the magic Visahja-harani^ which was 
sought to restore life to the slain brother of Rama himself, we fmd in the Lanca- 
kanda, § 80, the monkey ivarrior Susena, in his minute directions given to his 
chief Hanumdn, (that he might recover it from the millions of Gandharvas, Raxasas, 
and others who jealously watched it,)— describing indeed its yellow leaves, green 
fruit, its red and golden dowers, &c., — but not a word of any or ilhmimat- 

ing property. 

Ibid. To spirits that rove^ Sfc, — ^The English word spirit will rather be un- 
derstood of a superhuman being, than of the spirit of a man : and indeed I am 
rather anxious for an interpretation which European taste requires, in order to give 
dignity to a circumstance like this, when introduced in connexion with the mysteri- 
ous and supernatural -dres that light up the caverns of Himalaya. The truth, 
however, must be told in the note, whether such management in the text be excus- 
able or not : viz. that the or “ forest-rovers” here mentioned were 

doubtless, in tbe mind of Calidksa.'aa, well as of his Indian commentators, mere mm ; 

ifia Cirrhadsa and other troglodytes of these mountains, 

^ ,, Si. Ih Bemm*sMrse-headedgmre.*--^AmQn^ the bizarrerleKS of Hindu mytholo- 
gy, is that of giving the heads of horses to -the heavenly musicians^, who are thence 
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Witli loins sorely ■wearied, and labouring breasts, 

The zealous firm band yet desists not, nor rests* 

■ 12 * 

He, King of Hills, keeps from the Sim’s killing gaze, 
Close bid in his caYerns’ imperYioiis deep maze, . 
The Genius of Darkness : — who owl-like, below. 
There broods inipertiirbed and safe from his foe. 
When til’ humble man truly such refuge can fnul. 

The high-headed patrons must be passing kiiich 


called, from the surprise naturally excited by their appearance (ihi ihi‘ snnic 
manner as the Manna that fell in the wilderness received its interropitory name) 
ii" should say in English W/mi-mm / The place of 
these Kmmras in the creation is laid down by Mann 1. v. 3th , See also' ''Moor, 
Ward, &c.' ^ ' ' ■ .:;■./■■■■■ 

Si. 12. 'Whether Calklisa in the last two. lines of this eurioiis staiixa iiileiiideci 
a compliment to patrons, and particularly. to the great monarcli rVicB^MAOiTYA,, 
whose splendid protection of genius and merit, (pexliaps indigent or opiiressed 
by envy) he himself so largely shared, at an era preceding by a very few yc/irs that 
of the Roman Augustus,— or whether it is to be taken as an oblicpie satire cm 
the or high, headed” patrons of humble men generally, It Is not possb 

bk in the dearth of all properly historical and biographical materials, to deter* 
mine with any probability. But however this -maybe, the. word 
mm is here undoubtedly to be taken in a simply good sense for partial Qr/rmuUy 
regard. Though properly meaning regard to a thing as my owa^ agreeably to its de- 
rivation from the genitive mmm {fimsi Latine mjsitatem dkeres, Gmce EMOTHTA) 
— and therefore according to Hindu theological principles requiring, e<pialiy with the 
derived from the nominative of the same pronoim { viv.. 
or Ic MOI” of Marmontel, kc.) to be extir|mted from the breast of the perfectly 
wise man, who is to see all things in God, and to be as free from partial alteehiaerit 
of any kind as from gross selfishness, — yet in all but Vedantic writings, the former 
word is as generally used in an amiable sense, as the latter is in the reverse. .Even 
tli€ Devi~mdh/dmgam of the Marcand^ya Pui4«a, intended mainly to shew how 
the Vaisya Sanihdlu at length attained eternal beatitude by expelling both these 
feelings from his bosom,— represents the mamaivam or wimmifk which lie 
required to be cored, as one of the kindliest of human seutiraente,— vk, a fond 
attachment to, and regret for the loss of, a wife and children, who had ungrate^ 
fully used and deserted him. But perhaps a more distinct Idea of the applieatiOE 
of this word and of its origin may be obtained from tbe following very homely ilw- 
ticli, which I hnd in the metaphysical play PrakldM^Ckmirdimja^ or Rise of the 
Moon of Intellect— (a drama Intended to teach the rigid stoical doctrine above 
alluded to,) Act 5, Seme 2. ■ 

wfrm 

i* e. Such kind and partial regret (nmimid) as is felt fora clouiestic fowl devoured- 
by the cat, we feel not for a mere sparrow so killed, still less for it mouse.” 


■ ' For Mm the large. Yaks in MS;CoH plains that Mde 
WMskkere and there, playful, their tails^bushy pride.: ,;, : 

: And evermore, flapping those fans of io.ng hair . , 

.Which borrow'd moon-beams have made splendid and, fair, 
Proclaim at each stroke, (what our flapping men sing) 

, His title of .honour The. dread Mountain-King 1” 

14. , 

, , , On Mm, .when their conscious self-stripping.evhi. shames 

The frolicsome spirits of Heaven's piping dames. 

To please them, the clouds have a thick curtain made, 

Which o'er the cave’s mouth drops its slielt'ring broad shade. 

St. 13. Of the Yak or JBos ffrumiiens, a description may be found in Hamilton's 
Hindustan, vol. ii. p. 569, in the midst of the description of Thibet, — or in any 
book of Natural History written subsequently to Turner's Embassy to that country. 
The conceit contained in these lines of C^lidasa, is one which I fear will scarcely ap» 
prove itself to the taste of European readers : and can only be understood by explain- 
ing 1. that of the hairy tail of this animal, called Ckamar, the Hindus make 
the flappers commonly used for brushing away flies and musquitoes, which are thence 
called in Sanscrit or but in the common Hindvi language 

I e, ov chowrie : and 2, that the waving of such a chowrie set in a golden 

handle over the head of a Prince or over the image of a God, is accompanied 
with the proclamation of his name and titles, and reckoned among the constant 
emblems or insignia of royalty. [A most striking example of the importance 
attached to this maybe seen in Col, Tod's Annals and Antiquities of Rajasthan 
p. 265, where an apparition of the sanguinary goddess of Chittore, (a form of our 
Parvati) demands twelve regal victims as the price of her continued protection of 
the city from the Tatar invaders of the close of the 13th century. On each day 
enthrone a prince : let the kirnia, the chehtra, and the dmmra proclaim his sove- 
reignty, and for three days let his decrees be supreme : on the fourth let him meet 
Ids foe and his fate. Then only may I remain." The terrible history that followed 
the promulgation of this supernatural announcement must be fresh in the mind of 
every reader of that deeply interesting work.] Hence the fancy of the poet: that 
the grunting ox, frisking in his natural state on the high table-land of Thibet and 
Nip4l, anticipates his fine tail's future destiny, and flaps it to proclaim the ho- 
nours of his wild liege lord “ Himalaya, King of mountains." 

Bt. 14. The poet here returns to the female Kinnaras or heavenly musicians, 
whom he left in St 'll, pursuing their laborious way to the upper regions, and 
glad to disengage themselves . of any clothing that would impede their progress. 
He brings them tothe mountain-caverns, 'ever the favourite residence of heatheadei- 
lies, of female deities especially j—m the words of old Hesiod, (Tlieogon. v. 129.) 

,, at pawuixip 0fiffa-i€pra. 

covering, dropped from 'the. ^ clouds to hide them from ' view, is vindicated 

from erery uanatural exaggeration b, the following passage in p. 348 Of Fraser’s 
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His wiiKl,— wlietlier .bearing dong the chill spray 
Far scatter’d froni where/ on its snowy white wav, 

Down dizzy heights plunging, great Ganges’ young river 
' Full darts its precipitous torrent for .ever,— 

Or shaking the fragrance of tali cedar trees, — 

■ Or spreading the peacocks*' tails out to the breeze,— 

Is hailkl in its cold, sweet, or languid career, . 

By^ tir’d' moiintain-h'unters that, chase t-he' swift deer. 


Tour to Himalaya. ** Wc had projected the ascent of a snowy peak directly boluncf 
Se.ran ; but on the day intended, the clouds /<?// dam to the foot of the hills, cave- 
loping all In the most complete and impenetrable darkness, ft wm not' like a 
common mist ; it was really a sMlnff of the elouda from the rarefaction of the 
B.imosp\iQT^ till theg quite shrouded ns.' ' 

Si. 15. Shaking the fragrance oftaUcMnAR ftw.—SoI render the word 
d^va-ddru, which is the Pirns Beoiam of I>r. Roxburgh, aiicl whlcfj, as br. 
Waliich informs me, is very nearly allied to the cedar of Lebanon so eekhrated In 
Western Asia. It abounds in the high regions of Nipal and westward, ImU never 
at a less elevation than 10,000 feet above the sea; its wood Ls hard and durable, 
retaining a lasting fragrance; the turpentine extracted from it, far eseording 
other kinds in scent. A full account of the tree, (though not a good drawing) 
Is given by Mr. Lambert in bis splendid work on Pines. 

Cdlid^sa in his other great mythological poem the Ragtm-vmisn, Canto ii. St 30 
and seq., tells a wonderful history of one of these BlivadAru cedars that w'as adopt- 
ed by our goddess Parvati, and nourished as her own daughter ; and who, when 
lacerated by the forehead-rubbing elephants (in the manner described here, St. 
7 and 8,) bad a guard placed over her by Siva at the instance of his beloved J^'drva- 
tf, in the person of his .servant Kumbhddhara, turned for that special purpose, into 
a fierce lion. [The whole however turns out at the end, to be but u magic 
scene got up by Nandiui the sage cow of Vasistha, in order to try King l}illpa’'s 
fidelity and devotion to her. See notti on St. 23.] 

IMiL Is haildf <^e.— In repeating here the triple character of the light breezes 
of Himalaj'a, I. follow the ideas of the Indian commentators. The ** tir’d nmuti'- 
tain^hmters'' are the same Kirdtas . whom we had before In St. 6. Tim 
suluiatmn of the refreshing breeze after a weary chase, as linplkil in the word 
^TOflSfW*, rosiy remind us of the invocation under the same circumstances of the 
hunter Cephalus, (sci fatal to his jeidous wife Procris, Metaiaorph. vii. 837). 
Egredior, silvasque peto : victorque per herbas 
Aura, VExr, dixi, mstroque medere khori. 

And I should remark, that it is the same kind of wonMpfu! wekome and nothing 
farther, that is intended by the kindred word In St. 5— i. e. the holy de* 

TOtees first ** kaiiing’' (not religiously adoring) and wiliingig seeking for shelterthe 
huge shades of the mountain clouds j which,- -’higher up, turn to chilling rain and 
mist , ' ' . • 
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Oil Ills crowning Idke, as- the lotus-flowers 'grow, ■. : 
The seven blessed Rishis pluck some ere they blow., 

• Tadorn.' the fifth heaven : while the Sov’ reign of day^ 
As circling beneath, he with upward strong ray 
Peers o’er the calm waters, the rest ripes apace. 

And opes to full bloom their enchanting soft grace. 


Si» l6, On Ms erotmiing The word occurring only as -a inemher 

of the compound epithet -of the lotus flowers, might be translated with equal gram- 
matical correctness, latces in the plural.' If a single lake only be intended, wlilcli 
the epithet or crowning and other circumstances, seem to make by far the most 
probable interpretation, it can scarcely be any other than that called in modeni 
Hindvi language Mansarour, from the Sanscrit i. e. the great lake 

Minasa, situated in the centre of Himalaya, 3P N. 81® E.in an oblong basin of 15 
miles by 11, inclosed by the principal range to tbe south, part of the Kaiidsa range 
peculiarly sacred to Siva on the east, and other high mountains and table-land on 
the north and west : a lake frequented as a place of pre-eminent sanctity by HiU’ 
du pilgrims, — but before Mr. Moorcroft’s visit scarcely known to Europeans, If 
however, withMallmatha,we suppose several high-mountain lakes to be here meant, 
we may join with the Manasa the lake of Ravana westward of it, whence issues the 
great Satadru or Sutlej river, and others: particularly such UwS Hindu imagination or 
the report of probably mendacious pilgrims has fixed on the inaccessible summit of 
the high peak Bunder-pooch, VgmrapucMkaf the tail of the Blonkey 

Hannmfin.) See Asiatic Researches, voL xiii. pp. 189, 190. What the poet however 
says here, or seems to say, concerning the lake Manasa, — he has elsewhere said of 
the Ganges, which had been commonly, but erroneously supposed to spring from it. 
For thus says Rama to Sita in the Raghu-vansat Canto xiii, St. .51, when describing 
the mystic forest of the sage Atri. 

I II 

** Thither, for the due ablution of sages whose wealth is austerity, has Anusuyci 
(the wife of Atri) turned the course of Ganges flowing through the three worlds, 
the diadem of the three-eyed Siva, her whose golden lotus-fiowers; are pinched hg the 
hands of the seven Rishis d* 

, But the intention of,Clilid4sa in' this stanza, as his commentators truly say, is to 
close Ws description of' Himalaya 'by 'a splendid instance of or Jiyper^^ 

bole, such a one as, in the words of the rhetorical poet Dandi whom they quote, 
iramcending the limits of the icorlds, 

Fot not only, does he state the hjghest„stitnmits, to rise above the planetary sphere, 

' (to us© the terms of the Hindu and the Ptolemaic astronomy,} so that the Sun' can 
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In. liiiii, tlieii, tlie Father of ,Heav*n and of Earth 
BelioMittg a nature which. freely- gave birth 


only look wpwarris at their crowning lake,— but above the yet lu'irher spluuis 
of the fixed stars,— even to the highest visible celestial sphere occupied hvtljc seven 
lishis, (Mariehi, Atri, Aiigiras, Pulastya, Piilaha, Kratii and Vasisliia,)— «diosc 
statioissin the pre-eminently favoured se%’'en stars of the Great Bear, are liieiire iina« 
glued .by the Idiiidhs,, in despite of long astronomical ob-serratiori, to retain ever the 
Slime position with respect to the poles of the earth, umitrected In tlie precession 
of t!»e equinoxes, that changes the declination as well as the longitude ami right 
ascension of all inferior stars. Thus the ioka or world to wide! i these yet unblown 
dowers are .transferred by the hands of the blessed Ris,h.is is removed by two or 
three steps above that of indra, Surya, and the other celesUni gods, and is otily 
below' the seventh idka^ the abode of Brahmfi ; vvldch makes it the fifth when the 
-earth is not incliided. See Wilson’s Dictionary, .Art. 

- We need. not. wonder t.herefore' that iu -the general destriiclion, of the three 
lower worlds, the earth, the region of ..M.unis, and the- solar- heaven, by a dood, at 
the close of the Manvaiitara, — in which the pious King Vaivasvata alone V'as 
preserved in an ark, accompanied by the sever. Rishls, — the Idghest peak of 
Himdlaja should yet appear above these waters : and that the Eishly shotdd bo 
comiuanded by the Divine Preserver (in the shape of a fish), to fusten the Hhiphs 
cable to this peak, (theliimlii Ararat,) “thence called,” says Vydsa, “ 
mM or, the skip-Mnimg even to this clay.” . For so we read in the Afamjn-imf'm or 
3rd Book of the Maluibluirata, in tlie episode MaUgdpitfihijdmni. 

11 S'® II 

’W? W ■fR I 

»!» f' ** ^ 

11 ft 

1?^ ^Tw V# tre 1 

WTtW’grft- ii »<!: n 

Though M. Bopp, in his ingenious preface to the German tnmslation of- this 
episode (published in 32nio. under the title of Me SirndfiitJ^ at Berlin, in 182ih} 
labours to distinguish this simpler account of the flood from tliat tnmsiafccni by Sir 
Wh Jones, in As, Res. voL i. No, it. from the more recent Blmgavnt-Pmliiui, the 
word hi the 28i!i verse of the former (which cannot he properly trans- 
lated ge^ekop/e or “ creatures or men”— instead of weilea or “ worlds**), 

proves this deluge at least to be no less universal than that ascribed by t!> Blmgavat 
to the close of the Manvantara: nor does this mention of the peak of Himahiya 
above the waters (which is not in the Bhagnvat) at iill oblige us to suppose a 
more limited flood to be intended by the older writer. 

JM(l And opes, 4’^*.— The causal verb in this stanza is cxplalnec! 

by the Scholiasts i, e. “ opens to full bloom.” This meuiiisig does 

»ot occur in vocabularies ; ami I therefore mention it here* (Compare St, 32), 
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To eacli several Imib of the sacred oblation ^ 

And adequate strength to. the .world’s ' siistentatioBj— 
Decreed of himself, ■ w.hen to all his great mind 
Their portion of d'ues' sacrificial ' assign’d, 

That lordly Himalaya ' ever by right 
Should claim sovereign potver o’er each iiioiiiitaiiious lieigiit. 

18 . ' ' : 

He therefore, high MEhitr’s sole worthy compeer, 

To keep his proud lineage untainted and clear,- — 

Did the.iice to- himself, with divine, nuptial rite' 

The noble nymph Me^na most wisely unite ; 

Whom,, sprung from the PjTRis’ pure spirit alone, 

Ev’n, Munis might hono'ur and take for their own. ■ 


Si. 17. A mitire that freeli/ gave hirth 
' To each sev'ralAinih of the sacred oMai ion. — These words are bat the necessary 
expansion of a single Sanscrit compound, which begins !, he stanza. 

The,lm//.s' alluded to, are the flowers, and fruits — the sacred .grasises, 
hmay .divw^ &c.,: together with the wood and all other i.!iaterials required for .sacri- 
fice, which are so abundantly produced by the mountain. 

St. 18. He therefore^ high MMds sole ivorthy compeer. ■^TXie: adjustment of 
supremacy l^et ween Himalaya the highest of mountains in the world, and the peculiar 
glory of India on the one hand— and Mount Mdru on the other ; which apart from 
fable, should seem to have been the central spot of the Brahmanism that from the 
north invaded and subjugated the peninsula, (and which if the testimony of Strabo, 
Arrian, Diodorus Siculus, Pliny, Eustathius, and others may be admitted respecting 
the Indian tradition of ancient times, — must be placed near Nyssa in the mountains of 
Plyrcania or Marghma, not far from the S. E. extremity of the Caspian in northern 
Khorasan), seems to be rather a difficult point with Hindu iriythological writers. 
The celebrated mystical episode of the Mahabharata, the Bhagavad-Gita, gives llie 
same supremacy among mountains to each separately ; for where Crishna in the 
13th chapter rej>resents himself as identified with the chief of all orders of crea- 
tion, as the Bkrign of Rishis, the Sim of A'dityas, the Smiia~Veda of sacred boohs, 
&c. &c. we find him v, 23, saying, “ 1 Jon tiie. Mhn of craggy 

mountain?,” and in v. 25 Himldaga of hills,” — giv- 

ing, apparently for the purpose of thus honouring- Himalaya, a second mention 
of mountains which is not allowed to any other order of beings. And we have seen 
in oiiv St. 2, how elsewhere in the Malidbluirata and the Puranas, a comi)romise 
is made between the most sacred central mountain and his simwy compeer, by 
making the former the milker hg whom, — the latter the calf for whom, — the 
choicest treasures of tiie parent Earth are extracted. 

, ' 'With respect to our present history, we -find in the 36th, 37tli, and 38tli sargas of 

the^ 1st Book of the great Ram%ans, called respectively 

and ' I e, the birth of Gang^pthe great deeds of Umd, and the birth 
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19. 

''Fo: tills divine pair, -as iu fond embrace due 
To coiijiig’al miioii, the joyous time tiew - 
Tlie nioimtaiii-ldiig’s bride, yet in lovely youth’s liloum, 

A new precious bmlhen conceiv’d, in her womb* 

20. 

And soon she brought forth the liilhqucen’s clarUug pride, 
■Mainaca, who since to old Ocean allied 


of CuiirAra [1. p. 343 — 359 of Carey and Marislsuiau, or f. 143— 1 17 *j|’ , 
—that this point is in ; a maimer settled by making Mbru the fatlun-dudaw 
of Hiimilaya, i. e. the fetlier of that very noble nymph i\{7iut, mul iitnkOirlj Isrr the. 
progenitor of Ga,ag'ii and Uiiia., the illustrious daugUlers of lliuialaya, vcvil of 
the god of Wi'ir Ctuiuira or Cartieeya, the oitspring by one of tlieni of .Siva... It 
may seem strange tliat'CaJidiisa,' wlieu about to pursue at knigth, ami in a style of 
.more ambitious oniameiit, a story that A'dlmiki has suumsed up thus briefly, 
shoj.ild have departed so widely as it appears in his farts from an autliordy lu'hl so 
sacred. Not only does he here deny by implication MrruVs origin frotti Mfru, 
(who is here so .distinctly mentioned with referenre to Hmialavab by descnbing 
her as sprung froiiy the or ^ substance of the l)h M. mew or paternal 

gods, (whose properties' and order in- the creation may be seen at ieiigth in Maud, 
Ch. iii.' V,. 192— 201') I but he' also. -.m the succeeding stuiVAUS, suppresses every 
nientloB of .Gangii or Ganges .as the elder sister of his heroine Urea : a'ieiit‘io.iiiiig 
only in that rank of seniority, the comparatively uiiimporta.nt Maintica. 

Calidisa however has ample au.t.horily in the Puranus for his siatemeut. Thtis 
the Scholiast' Halii.ndtha, ', .(who explains here by f- 

‘‘‘born from the mere 'Volition'’ of the Dii Manes or Fiiris)— ciH's in condruKslion 
of 'St.. IB, 19,' 20,' — the following distich from the Brahmunda-Purtina— uiunv we 
have the same miitual relation of the .Pitrls, Mtud, f-limalaya, anti Maluuea laid 
do^vn, (without mention of Umd), 

5 flisj’ft t«rr wtw ?r?rfjr?;: ! 
tnitf?»jjraT II 

and also the folloiving from the Anslmfi-I’iirdtin, making Miind (hiughter of the K- 
tvis — and assigning to her a highly spiritual au3 conteniplati™ character fiigreeable 

to what we read here in St. 22) as well as to her sister HdriiiL 

lEWT ^r^'t turr ^ \ 

t 'a'w wiif if^T tifsi^r '^'n^ i i 

Si. 19. This v'crse is omitted in my Muluyalim manuscript, hut its esisfcnce in 
eveiy other that I have consulted, as well as the mlernal evidence of its sljle and 
language, bespeak its genuineness. 

St. 20. Mamttea surnamed Sunahim, once a monnimtmits Mand^ is now\ wince this 
act of Vritra's foe” or Indni [see Mahabhanita iV, § 4 entitled Vriinhkifh}*!] ii 
&tmkeii roeh in the gulf (or rather strait) of Menir, that sepurfites Laura or 
Ceylon from the liidiaii continent. He is introduced by Valmiki as Idiiiself telling 
the story of this catastrophe : which as it belongs to a part of the Riltniiyaiia 
(the 5tli book or Smidmi-hmdaf 8th section or mrgn] whidi has not yet 
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111 bands of strict friendship, alone scap’d the blow 
Aim’d full at each mountain by Vritra’s stern foe. 
Their wings were all clipt by the Thund’rer’s fierce ire. 
But Ms, the fell bolt left unscath’d and entire. 


been published at Serampore or Bonn, may be given entire, with a translation in 

coiTespoiicliiig* measiire. , " ^ ^ ■ v _ 

The Monkey cliiefHaniim'Aa, son of Favanaor Manila (the Indian /liiolus;, wnile 
spTiiigiiig over the sttait to Laiica, is accosted from below by i\Jti,iiidca5 begging 
him to alig’htj .and partake of rest and refreshment from his iiospitalily. After some 
dialogue upon tlus^-^Hanmiiaa at ■ length expresses astonisiinie at at Mainaca s 
condition in these words, and receives the following reply "* 

", fl\ ■ ■ 

trsiwf=5r li 

■ V,. 

■tr?T#^ I 

:y.,. ■ ^ ^ I 

fw , ,, 

HanumaS’.-"-!!! .Ocean’s boundless waste, o’erspreacl . 

With huge sea-monsters crowding nigh, 

'Why liicFst thou thus thy wave-nierg’d head ? 

Tell me, sage Mountain, tell me why. 

.Maina^ca,— E rst,, mighty chief, on, wings' forth flew, ■ 

Free through ail space, the Mountain bands, 

Swift as the bird that bears Vishnu, 
/yvy'.;r:.;yyOr;.heay'eh*a;loud,:hlast,;that: sCours /the 'dand 

Did Rishis, gods and men surprise, 

Then fell from thousand hills’ sides low 
yivid/lightning’S;;clc&^ 

l(l:ASSSiSSitiSSu|bhe||yhiie/ yet : 

• A ‘ Drew nigh, — unnerv’d, of hope bereft, — 
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Next SivA*s late consort, pure Sati once iiaru^cl, 

Wlio, towards lier hVd Lord with devotion iiiflamhi 


lliy pityiog sire belielcl ; ttieii .straight ■* ■ 

111 Ills. strong windy grasp he hore 
Down to this briny depth, where fete 

::.. ,Tlireateiis these shelter 'd' wings 110 . Biore, ■ 

Here what is represciiled by Caliddsa as the friendly art of Oceriu, liidin/r the 
nioiiiitain under its waters, ~*-is made hy Valmiki the act of the laod 'U lad, 
liniTjing the winged rock to the protecting depth, —aod is therefort I he siibjerf 
of grateful acknowledgment to the Wind’s son, 

This catastrophe, (which may be perhaps paralleled in Nortlieiii iiiyilioluuT hy 
Thor aiming his vertgefnl hammer at the Giants of the IVlonidains iu mid-air, 
as told in the Etldaof Siiorro, Fab. 11 ,) is not unfrequently aiinded to ip the leaemis 
of the Hindus. Thus in the Kilsi-kanda of the Skanda-Fonlna tlicie is a 
soliloquy of the great mountain Vindhya, fullof scheine.s of envyjiiu! ill-will against 
Mf‘ru, but suddenly recollecting and deploring his impotence to cseentt* llicfii 
when deprived of wings ; and bitterly regretting the wanton petulunce of some 
one of his race of old that had provoked the Thunderer to this act of sevei's’* 
vengeance, 

IC5R %t^5rr 

?tti -m 'ifljit ii 

8i> 21. The vobmtaiy bornlng of Sad, (whose name is here twice repealed 
1^, OBceas an epithei: ^ ^ ' or ‘fedrtuous/’ and again as the proper 
is among the best known and most constantly repeated tales of llimlu mytholof’)'- ; 
and it is in memory of this that everji^ self-devoted and self-immolatlTig wife obtains 
the same sacred name of Safi, 1. e. in another spelling of that very common Iml; 
often mis-applied term, Is a Suttee, The case of the prototype diflers materialiy, 
as we may here observe, from the posthumous devotion of her imi- 

tators : the affront which she thus heroically resented was offered to her iiridying 
lord, Siva, by Daxa, son of Brahma, in omitting Ids distinguisliwl son- in-law from 
an invitation to a graiitl sacrificial feast, at which all the other deities 'ivere to be 
present. The daughter went, though unasked ; but finding only a conttruied con- 
tinuance of the slight offered to her beloved husband, she Ihreiv herself into the 
flame and thus spoiled the sacrifice ; upon which Siva, who had been comparatively 
indifferent to the preceding affront, avenged her death in the terrible Ibmi of 
Vfra-Bhadra,— beheading his father-in-law (who w^as afterwards resiiseitateil with 
the head of a goat substituted for his own) , and dispersing Iiis guests : and the 
several places to which the limbs of Sati were dispersed, in Ids dance of iiiiagled 
triumph and lamentation, obtained an equal sanctity, and ’ivere hoaoiired with 
the same phallic symbol, as w^ere those which received the several mangled ri'-wains 
of the Egyptian Osiris hy the piety of his wife Isis, (Of these places called 
wddeh are 51 in number, and held in peculiar veneration by the vo- 
taries of the Saktis, one distinguished one is at Cdli-gh^t la the neighbourhood of 
this capital, which received the goddesses 
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■Had giv'ii lier whole body ...a;, prey to tlie fire, 

If} wrath at affronts from ol.d'-DAXA. her .sire,— 

A new mother found for her birth 'to 'fresh life 
111 this beauteous Mb'na,. the moun tain -king’s wife. 


The freedom with -wliicli the seU-disemhodied Sati chooses parents for a iiew 
birth to fresh life, (inferior indeed in station to 'the former one, inasimidi asPitris, 
gods, and Mnnis, yield in dignity to the ten Brakmhdieds, of w'lioni Daxa was one, 
L e. the next after Bralimd, and his sacred Triad,) — is all in accordance with the doc- 
trine of the IiKllaii metempsychosis, which compares this change to the shiftiiig of 
ganiients. So the Bhagavad-G'itti, 11. 22. 

■smr warr TjjfkTpn 

mifw i ii 

To which may be compared a statement of simiiar liberty in Plato’s Phaeclnis 
(vol. X. p, 326. ed. Bipont.) 

Thoiiigh Sat! daughter of Daxa, is the first birth of the goddess S'wd^, ^{.or wife of 
Siva) a name which therefore eq-nally designates Sati and Phrvatl or Uma,— we are 
not to consider 'this as the first emanation of the all-powerful energy so personified. 
As MahhAlhyit,. or Prakriti, or Ambica,. the .Great Mother, the principle of all 
nature, and variable or transitory existence,— she is Devi or the G&ddess hy wm of ^ 
eminence, and holds a place iii Plindh theology coeval ivith, and in some sort superior 
to, the Triad itself, B rah !n a, Vishnu, Siva, — the triple form which the before quies- 
cent and inactive, deity (the neuter hraJma or mimm) assumed respectively for the 
Production, Support, and Destruction of the world. This characteristic feature of 
Gentile theology is detailed by Marcand^*ya, in that singular episode called theDdvi 
Maluittnyam, or exploits of this wmndrous goddess — wdiere, in the first chapter, she 
is described by the Rislii Medhas as lulling Vishnu the preserver into a deep sleep, 
by which the world’s ci’eator, Brahma, is threatened with destruction : who accord- 
ingly invokes the goddess as or lady of the universe, and superior to 

himself, Vishnu and Siva, — beseeching her, that she would leave his preserver to 
awake and destroy the invading demons. In the next chapter we have the same 
goddess springing into more visible existence from the united splendours and 
energies of all the celestial deities, when expelled from heaven by the demon 
Mahisha, — on which occasion Himalaya among the rest presented her with jewels 
and with her attendant lion ; thus armed as the terrible Durga, she destroys Ma- 
hisha, and receives the homage of all the immortals. Pier incarnation in the 
beautiful form of Gaiiri, Siva, or Parvati the nymph of Himalaya (from which she 
emerges in another form, to encounter the demons Sumbha and Nisumbha), is said 
in the 4th and 5th chapters, to be subsequent to this, as well as several other 
more terrible incarnations, which she specifies herself, (after her exploits as Cali 
and concentrator of the energies of all the gods,) in the llth chapter. Plot it 
is remarkable that in neither place where the birth of Parvati is mentioned in 
that book, "(IV. 33—35, and V. 40 — 43) is any allusion made to her preceding 
birth from Daxa as Sati : and ' the same omission is equally observable in the 
chapters respecting Umd in the 1st Book of the Rimayana, 
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01 her, theu imiy.ers’d in clevotioa'ss thon^’hts deep, 

Begot by the inonarcli of ev’ry high — 

Did Siva s lost love once again .upon earth ■■ 

Derive from new parents a fortunate birth. 

Evil tluis. iii t!ie/\voii)]yof,Jfara/% pure, ■ 

*Mitlst eurtifs turbid toil still ■unsliakeii and sure, ' 

By strong Perseve^'mice s virtue, I wot, 

The iiifaiit ever be 

For blest was that birtli-day,— its sky beaming fair ; 

No cloud of eartlds dust ever soikd its pure :air : ' 

Loud conciis’ swelling blast, follow’d close by sweet iloweri '■ 
'Rain’d down from glad s'kies, ■usher’d in Its gay Iicuu'S s ' ] 

And moving or fix’d, evVy bodily t'y 
Partook the loud joy of the great rnoiniUuimking. 


(Sfh "22. The comparison of sensible to intellectuui objects, tliough very mrdy ({snii, 
as 'Some oppoiieuts of tiie flssianic pc»ems coiitenti, nevet') occarring iu t|j« poctsy 
of the rude and' heroic ages of the "world, ’is not uncommon in that of a more <riii« 
...tivated and reflecting s'Meof society ; and i'u a people so metaphysical in the cast, O'l’ 
'their minds as the IlindCis might be expected more freipieuily tliuu in others, 
A very ciuioiis instanet? of this inverted species of simile occurs hi oisr am h(n;’» 
Baf/'ku-vansa^ Canto xiii, St. 60 — where the sui)jeet matter of comparison is the 
plucking of the lotus flowers from the parent lake of the Saryu river by the huiidn 
of the female Yaxa deities (resembling what was described in Si. 16 of Ihhi hook] 
— and where this sensible object is illustrated by one which can cmly he under- 
stood by those who have entered iido tiie intricacies of tint Sdukhva uudaphysica! 
philosophy. The latter half of this .stanza is another ren»arkat>lc instance of the 
same kind of comparison, as it is also of Indian (illeynrij. Krn . fem.) my 
might more exactly, as to etymology, and almost ecjuuliy wei! us to meiudng, be 
rendered conducts UTSaiiA {masc.'l, which in the originu! as well as in the trans*" 
latlon, is linked with the word gima, quaUiy or virtue,— means j;£r« 

severing exertion* Sam pat (fern.) is wealth, affiimm or 

8t, 2ii. The falling of a shiwver of flowers from heaven is a token of the pleasure 
and approbation of the celestial gods. Thus, in the Muglm-tmim id our author, 
11. GO, when the pious king Dilipa otfered to devote his own life insSeati of that of 
the cow Nimdini to Siva’s lion before mentioned that guarded the sc.crcd cedar of 
Pdrvalb— and his olFer was accepted by the hnngry wild beast, —his deliverance 
from expected death, and the breaking of the spell by the immortals that upidamled 
his fidelity, ■was preceded by that sign. 

-srsiTsnw ■ 

1 i wsf » 
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The Birth of Umd— 

M::, 

' Ami :gloriously well, with a daughter so bright 
As- seem'd a new orb of pure, orient light, ^ , 

Did she,, the lair mother, herself' doubly . shine 
'So- glows with fresh splendours Vidu%v's fam'd mine ; 

When, ' cleft by electric new .clouds' starting, sound, 

'■its thunder-struck jewels dart out from ■ their gtoundv.' 

^ At this instant, over the protector of his' s.objects” {-Troip^ha Xaaw in Sanscrit) 
as: with face' averted, he. exp'ected the dreadful spring of the lion — a shower of 
flowers fell, sent forth from the hands of the celestial Vidi/ddharas.'' [This appro™ 
hation ended in the sacred cow permitting herself to be milked by the king in a 
leafy pail of that which he most desired,— the gift of offspring to perpetnate the race 
of Raglifi, from which the great Rdma was to spring. Compare St. 2, supra.] 

Ihul. The moimtain-A'i??.^ is not mentioned in the original of this stanza. But the 
Sthavatas or yiwd beings peculiarly denoting mouniains, their sympathy with their 
king’s joy seemed a proper addition to the mention of their own. 

St. 24. , Md she, the fair mother. Some copies, a'iid.,.those, not ttacommonM 
Bengal and Hindustan, instead of <>*■ mother, have the earth : thus 

instead of the lovely Mdnh, making the universal mother Earth to shine b}’’ so 
beautiful an occupant. A meaning which beside being insipid in itself, utterly 
destroys the spirit of the comparison that follows. The commentaries of Mali!- 
n4tha and Bharata- Maliica prove that they both read Savitrl. 

Ibid. ViDuhxA, the Sanscrit for remote,” is also the proper name of a mountain 
said to produce the lapis lazuli, which is thence called and 

The curious native treatise on various subjects of natural history, called Calpa- 
yuMi, — opens its account of the parixa or test of this precious stone, by the 
following extraordinary lines, which fully illustrate the meaning of Cdiidasa here. 

snXTfT I It 

From a cry of the giant son of Did, resembling the roaring of the troubled 
ocean at the dose of the Calpa,- 'sprung the variegated muMryam (lapis laxuli); 
source of colours of a bright and ravishing splendour. Not far from the 
declivity of Mount Viddra,, was -the mine of that precious stone, but limited 
to particular seasons, for its production, and then closed. First from the 
originatioa of that demon cry, did .'this ; mine suddenly spring in the world, 
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A Legmi of Hmdhya-^iy CaliMstt. 


353 


25,*, , 

As first., a, tliin stre«ak of soft silv'er5f' Kglit, 

The gleaming new moon io the West meets oiir sight* 


eminent, ill its properties, the oriiameat of the three worlds; hot tTcrsmee, on 
the miilteriag’ of the clouds o,f the rain.)? moaths (tlaly and Awsrust), iniifiitiiifi* tiso 
sound of that prince of demons, are those heaiitifnl imdh'pa tnsms emit tech of 
varied lustre, and rapid effulgence as of a lanhilode of flirv sparks, V 

]\.fallinatha cites the second sloka of the abore deseriptioii, as from an niiotiy- 
moos bndha or sage, to point out the mount Vidhra here ineaui hy Ciilidasa ; In.t 
the oilier Scholiast, Bharata-Mallica, erroneously explains Vidura lu'fe as 
htipaiihiMmm^ i. e, a place where coral is- j)ro<lticed,“-"a sense uiikiiowii to San« 
scrit vocabuiarievS, Except for the substitution of corai for iapk iazuH, lie roiiictcle$ 
with the above qiiolation-»-citing for the extraordinary pistenomenon here laeullon- 
ed li,ie same, Cabalistic authority from which ire liaVe thehla/Jrig herbs oihSt. 10 anti 

30; ¥f%WWlfw4^»WlHrrW: ^rnnu the 

muttering of the clouds in the rainy -months (duly - and' August), darts fff' coral 
gems make their appearance on the earth. ■ So says- the A'gama (or Tantni)/* 

The situation of ¥i»nhiA, -if we may trust the Scholiast on the following parallel 
passage from the 12th canto of the Naishadka of Sri fimha, is ideniidetJ with 'that; 
of mount or .Adam’s Peak in Ceylon. Among the miiriy imiuicresslh! sui- 

tors of the beaiiliful Damayanti in that canto, is a Mjdahar prince of great riches and 
liberality, whom the goddess Sarasvati thus recommends to the fair \ irginbs rtcccpi* 
"ance ■ . ■ 


^tsr ^wjft^rSr 


ITO St^ 


Alount Vid^m, abundant in gems that spring forth at the sound of Iliunder- 
clouds, yet becoming unacceptable to the beggars (that before flocked to it] through 
this more munificent king, — shall, however remote as its name indicates, become 
so near (if you accept this Southern monarch) that it shall be to you as a pleasure 
rooiiat.” As the Scholia referred to illustrate the words of Cfiliddsa beiVu’e us, as 
well as those of Sri, Marsha, they may be added for the satlslactiosi of the SarisiTit 
...student. - ' -- -- 


aitft 3pfii ■*i5!rr 'stsine'? 

sfPFreifw 

’stTpm: 'Wfre^ ir»8E 

itfkK! 1% sr'wi^r»c^R?H«COTfi‘T wsffl 

'Wi'g srsrgT? ’sUr w^TOWiTin'5;;3raT*rrfT3fl: ott 

•g^r^rfEifttfir at?: i 

St. 25 . Ai iail'j; new digits, S(e.~-Tbe ■aRTf Indian digit* » not as with 
Euroticaa astmiiomers, of the diameter of the Moon’s disc, bmt i'* only. 

Z Z - -. . ' 




S54 The Birth of Uma~ 

■ So siie, tlie sweet iiifant,;,ap.|)'e^^ but fnllsooB.,-- 
/ .'As cla:0y:'B,ew digits ;atinex'd'tO''tlie,Bioori,. 

Give ■ birth tO: new pliases,— so - sbe, day by day j, . 

Grew stiil to fresh forms of more: lovely array. 

"■ 26 . ■ ■ 

■ Her; dear to her kindred, the relatives' all^ 

'iAs momitaiii king’s daughter,, did Parvati' call : ■ 

But after, when bent' upon mortification 
/ ■ Most strict and religious, the fond deprecation 
■B.iirst forth from her 'mother, Oh no thence it came 
■ That Um'a, Oh no !” was the' lovely girrs.iiaiiie, 


There is tbei'efore the accession of one of these for emy or liniar clay of 
the or waxing moon. ' 

St. 26,.Pa'rvati'. — T his feminine nouni|j^|lf^ is the regular patronymic derh 
v^tire from or ‘‘inoiiiitaio'/’ The 'ascription of these'.two iiaaiesy. 

PARVAVF'.aiid Uma", to the goddess in 'her second birth, is .related, at length in the 
Siva Fordna, 2nd part (or tiUam-khanda), 13th chapter. 

:2bii., .,:Whm.dmit mpon nmrtificatmif The. same is toM of 'Umd (as dis-,' 
■tingiiished &om,'her elder.' sister,, .Ganga),'- by almi'ki'j R amay'an'a, ^ I.'. cap.;';,373" St. "li;. 
— (Vol. i. p. Its, ed. SchlegcL) 

Ihii* That U-ma^ Oh no!” &c. — ^I’he latter Sanscrit peptide mh is (like its 
m l^trsiCyp.'n in'. Greek)- the dehortatiYe-''^"no,” .commonly prefix,- 

ed to the imperative or optative mood ; as (the same with the Persic, Latin, 
and Teutonic particle) is the simple negative “ no” or not,” prefixed to the 
Indicative, The former particle ^ 27, which is chiefly for want of an equivaient 
short word in English, rendered Oh” — is one that is scarcely or ever seen in 
the ordinary classical language, though of very frequent occurrence in the older 
dialect of the Vddas, There it may be found often annexed as if it were a termi- 
nation to the several cases of the demonstrative pronoun , or to prepositioJis 
in composition, when in that ancient Sanscrit (as in Greek and in German, though 
the tmesia is not admissible in common Sanscrit), they are separated from their 
verbs'* 5 and not uniTequentiy annexed separately to verbs or to nouns, preceding 
or following ; — in all these cases apparently bearing a meaning intensive of 
the word to which it is annexed, — viz. (that which so often belongs to tlie 
common precisely''* or “ merely.*^ Thus tve find it in the foliowing verses 

from the Vsh-vasya Upanisad, which is the dosing 40th chapter of the great San- 
hiti of the Yajur Vb'oa, the Vaja-Saneya-Sanhitd of Dadichi Muni, which £ 
■quote also as apposite to the subject of this stanza, to shew how the balance is care- 
fully struck between the active and eonteinplative duties, in this most venerable and 
ancient authority of Hindfi religion ''(w. 12, 13, 14, hut in some copies 9, 10, 11). 


* it is not therefore with perfect accuracy, 'that the leaiiied F, Rosen, in his Specimen of the 
• VedSjpuhiished atLonduu in p* (i, descrifces zida for ttf, ,and aOMdu for (M/it, m mere mnathm 
■' or liceM« of the most ancient language, ■ They are rather the amicxatious to the universal form, 
, of this exprmive particle b. ^ 
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S55 


27 . - 

Thoiigii blest with a son, not on Mm did the sight 
Of til' earth-bearing hill-monarch dwell with deliglit : 
For tims in the genial spring season, when flowers 
All various invite from its numberless boivers, . 

Tiie swarni of fond bees wall there only, where giMws 
The sweet mango-blossom, with pleasure repose^ 


^>1 cfii*: *§ 

v<n 

Tfw *5 ii if 

Biiiid darkness do tliey, inear^ who clierish. ignorance. (i. e. action willioiit conrem- 
plation).-. .... , „ „ ,, 

But greater darkness, as it were, than this do they incur, whodeligid; la kiiowlcnlgc 
• mereif - " 

For one thing, they say, is gained by (contemplative) knowledge, another by igno- 
rance (or action). 

Tims hare >wedi€ard''^^to^ men,, who Imre -so instriicted us ^ 

He who knows how to pursue both, kmtvieige and ignorance (thus defined) togetheri 
Having by igmnmce passed over death, by knowledge obtains iminortality. 

8t, 27. The attachment of bees to the blossom of the mango, in Siuisnit 

■■■■ . " , Oh' 

or (€Mt& Of Amriia) Is one of the common-places of Hindd poetry. See 

the songs of Jayadeva, as translated by Sir W. Jones, Works, rob Iv. p. 242, (Sro, 
edition). But a more eicgant example of this cannot be found than what m fur- 
aisbed by Cdikldsa himself in the 5th Act of his justly celebrated ilmma, the 
Sakimtald, where the following song from, behind the scenes reminds King Bask- 
inanta of his inconstancy to his first attachment, 

Frdcrit text, Or in Sanscrit. , 

Aydmm-mmIkuAuMm-’iikimiw 

■g*'? Tmm[p(me?m}7iMia^eMia-mmijarm 

KaTmla-rmdtimdira'-mrifriiS^ 

nf Maihuham ! vkmmrkkgmi mnu Mtkmn f 

t iii-iiDvbmellis-cupidinem-eonversus# 

^Tui oscuhim-oihn-experttmi-A!k'«gherm»su ' ' 

Loti-sapore-mmiain-occupatus , 

O uielliler I obhvisceris sane <|wmodo 


e, word for word. 
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As lamps by tlieir .radiant, crest of sharp flame, ^ . , 

As heaveE’s path by Ganges, of far-flowing faDie,“— . 
As scholars by th’ eloquent charm of pure speech,— 
Their last and, best forms of ■ accomplishment reach ; 

So he' by this daughter, the crown of Ms race. 

Was ' Cleans’d' from all stain and adorn’d with all grace* 


^‘ How shouldst thou, O bee, turning to the desire of new honey, and occiipied 
too entirely with the lotuses sweetness, forget the mango hlossoro 'which thou Isa, st 
so often "kissed ?’* , A. comparison-, with this text wi'll shew that M. de Chdzy's .ver- 
sion of this, ** Be pourraU4l^ aheille wlage, in p. 102 of his very splendid 
and valuable edition of ' the Sacmmtala**-— -though somewhat paraphrastic, has 

greatly- the advantage in point '-of correctness over that of Sir W. -Jones^ — Bmeet 
heBi &c.’’',-,-(Works,, -ix, p. 464.,) -which is -ma.rred by the .misplacing of ,a very signi- 
flcant clause. But M. de Clidzy is utterly mistaken as to the metrical harmony of 
this exquisite stanza, which he supposes (in p. 227 of the notes) to be in the 
measure of the kind called GUI, (but JJdgathk in the Pingala,) — in order to which 
he is obliged to suppose a new license, inadmissible in that metre, — and has also, 
in this Imagination, allowed a very faulty reading for 

in the fourth line. The imiform succession of long and short syllables in these 
lines is suflicient to shew that they are not A'lyd lines of any kind. They 
are of a very common metre of alternate 10 and 11 syllables, called Apara^ 
1 * *1 1 • f 1 and 3. Proceleusm. Anapsest Dijamb* 

I 2 and 4. Proceleusm, Choriamb. Dyamb. 

Bt, 28, Of far flowing fume . — In the original b the triple-pathed,’" 

or whose course is through the three worlds.’* See Amara Cosha, IL § 3. si. 31, 
(p. 69. ed. Colebrooke), The question is put and answered in the Ramayana, I* 

■fK TOT -tg-irr ! 

^T^isr -w-sr wf%wr 11 

M , - - , 

Why does Ganges, puriher of the worlds, flow In three courses — and by what 
works, O thou who knowest righteousness, is she attended, (i. e. for what is the 
accompaniment of her purifying water required,) throughout the three iv'orids ?” 

No other topic of this remarkable triple comparison requires illustration, except 
that by in the -third, is meant the utmost perfection and correct- 

ness of Bament speech. ■ 

[Th M ^ ilm Beptmiher 
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^^irrafT 

^n'Jt sr3fTBf<T3i* * * § . I 
fsImT %^fsr*ft*Bi5nir 
figf<T! •gfsmT 11.1 

w^f*w irmfsr wf r?#? 

f ii’yi 

^sT’^IjSl WW ’TO! 

1%^ 'sr lfTHTOi%#TBr sn# i 
^ f? tT^?! 3r’!i¥|%trit 
tsnp5nf1%: I ? I 


BrwwT 
n « n 

SR-ftflTfltg 
Brwfiin^ri' ^^«rCTwii 
^ ^^r.TRT Tl^CT: 

3r^! ii <f. ii 

^^P?f ’rfsfHTWW 

<flizir®5Tf*i'!ra*rrer: i 

ir?fsB ii^preti 

It Xo II 


fsrg^irfw i 
■sfrgrit'Bf 11 8 II 

■^^rrsrf 

I f5T§ig i 

«TT 

g'^sn^gfatmi:# 

Tnff '^m I 
fVseBa iTi«‘ ■»r^K>Ki'w^ 

^^dK'HTBrofn: ii ^ ii 
•sfigxtif ^'^ 
liapcft^iwT; 1 

SpafsH 

'»rerf^^fw’!?iTwtf listi 


wri? -m I 

■SI '5;4=3^TBr?ti'Kra'^i 

«*«« siffTB^f^i 11 \\ 11 

'^lifsr^sfirosrJi'qt 

WR^:BpC^T1T*Tt? II \X II 




1\? II 


^f ^as r l trfgitBsrwrgrt 
srrsrt i 

fifoesB'ir srasct »r^P« li «,8 ii 


* Some Malayalim MSS. !ia?e 

f One Makbar MS. places Ibk sloka after tbe m%% following, 

X Some Bengal MSS. bayc , 

§ Some MSS. Imre m tbe plural. 
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[July, 


BMh of Um d- 


II ^8, II 

•<iirri% ^^’WK'rexTf’i! 

<1 S%I, <5 S!!» 

■JT'^'ra^STSrai^??^!®: 1 1 A€ II 

®\ . <\ ' 

^TX ^ I 

^fsrnffflr: 

w m^sr#f w^5§: fra^ 

^E IfSf^ %7f^ I 

%rr f ara 
’^rerraw falaan?^ ii ii 

,v>. . 

*frerwt^m afT: 

■saaKa^aiaaf \ 
aanaaiatxtwwiT! Ii ^.c li 
aj^H at araa^WEsa 
%aTaa%ifavaa5a^ i 
saaara 

aaiawraa fag-s sraiST 
aaw asfT I 

w'ft aal arafa^’SEt 
at ar*aa aataa a^^ii w 


ai waxmrafaaa awf 
aarfaaangaTrrf^aaT 1 
asaa aarsnaiaftaaraf 
'sftatfaai^iaaaa aara ii 

'3 ■ ' . , "^ 

wil^arofaf^^a 


•stCif^ ^EaxsEWiat 

a^arf^ IK? II 

aar '^faar lacf afaft t 
wxaara^saaT aarre i 
fa^:xafwaaaas!:^Ta^l 
afgw aaaanaraa ii aa ii 

taa ai afta^rai 

#arr i § 

gaia atanaata faaara 
^TsiTacrata aaraiarfa iiXu. li 

at ar^attaifa^f^ ai^r 
a^fsraf a^srarar ^ara ! 

srrar aaar lital^T 
aar ^a i w wit warn ii at ii 
aft^sa; EgaaaTsfa 
afaiaas^ a 3iaw sfit 1 

tWX'WT^ 4- afaaagrr ii X'a ii 
wwa?5iT faai^a 
fawTaia fafsEaai arl: i 
'swxa^a faxi w^tat 
aai a faa fa^fwa ii a« ii 


This sloka is omitted in a Malayalirn MS. 
f Several MSS. have here 
/.. :::Sorae'MSS..hwe for 

. + Some MSS. adding Vlsarga in these two places, mate the whole plural 
: ' . f^ftWWWT! '^■?^-TO1=T! ; ' 




TIw Pmi-cimM or Native Water-miH* 


Il.—I):*ii€ripiion of the Pan^cIiaM or Native 

On the inoiiutain streams and rivers in the Northern Jhdih tlic 
Natives use a water-mill for grinding corn, which for its siinplieil’i 
well deserving attention, as it might be applied in all ctHintries, witere 
a fall of water can be coBiinaiided, and where a want of eTicreiif' 
workmen renders the complicated and expensive species of mill 
cliincry, geiieniliy used, a matter of difliculty to managD or keep in 
repair. In the hands of the Natives and with the rude ineiras tliettli-y 
lii'ue by them, It may be perhaps considerecl the only sort of luill thn.t 
could be turned to any account, both from the absence of any c‘mup!i- 
cation in its parts, iincl from the simplicity of its coustruetion, .iv’oU?r- 
ing it in any maids power for a tritling outlay, either to fix his mill 
at any point that may suit him, or to remove it at pleasure ; the only 
weighty parts about it being the mill-stones, which however bi' vin\» 
iiing a stick through them, and yoking a bullock or pair of bnllucfcs 
to them, may in the neighbonrliood of roads or common tracks be ‘dm 
removed with as little dilHciilty or expense as the? rest of the nuicliifvrry. 

A horizontal water-wheel with doats placed obliquely so as ti) rticei%a"t 
a stream of water from a shoot or funnel, the said lloat-bourds beiag 
fixed ill a vertical axle passing through the lower mill-stone, and Ivskl 
to the upper one by a short iron bar at right angles, causing it to 
revolve with the water-wheel axle itself having u pi\mt working 

on a piece of the hardest stone that can be procured from the shingle 
near at hand this with a thatched roof over it, and the expense uacl 
trouble of digging a cut so as to take advantage of a fall of water,— ure 
the only articles required iu this very simple milk The plan is ob- 
viously good, not only for the means gained, but also from the simpli- 
city rendering the whole almost independent of repair, and so iritelii- 
gible ill its parts as to come within the comprehension at the sifMplust 
iinderstaiidiiig, that it has been adopted generally in all the canals in 
the Delhi district, as well as in those of the Dadh ; and witli such suc- 
cess, that the introduction of such mills, wherever salficieut full 
is provided, is as much an object, on account of the profit arising te? 
the canal returns, us from the accommodation and convcniciicc oifcrctl 
to the commonity, in providing the means for grinding corn. 

On reference to the accompanying plate, it will be seen that there 
is only one motion, and that supposing the materials are good, the 
permanency of the machinery depends entirely on the lower pivot, it 
will also be evident that there is not a part of the whole mar binary tlmt 
could not be repaired and put in perfect order by. the comnioiicst village 
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TMeFm-cliaki or 

workman, a matter of importance in the absence of mechanical skill and 
practised workmen. Whereas in the plainest undershot wheel applied 
to a rain for grinding corn, there are no less than three wheels of 
different descriptions; the change of vertical to horizontal motion and 
three pivots to keep in order, with a friction, e ven under the most sldl- 
fni management, tending constantly to disarrange the parts, and render 
the accompaniments of a forge and blacksmith’s shop absolutely neces- 

sary to keep the mill in order. 

On the canals it has been found worth while to construct permanent 
bnildings for these com mills*, and although keeping most strictly to 
the orijnal simplicity of the machinery, they are set up with gi-eater 
care, and means are given for regulating the motion, &c. whichrenders 

the whole as perfect as it can well he. 

It would appear that a fall of water (that is to say. the difference of 
level between the surface of the head supply and the float-boards of 
the water wheel), equal to three feet, is the minimum in which this 
Epecies of machinery can be used with any good effect; and it has been 
found that with a fall of three feet, the dimensions of the shoot or 
funnel require an addition in width, to obtain that by weight of water, 
which the smallness of the fall will not give by velocity alone, and in 
the dimensions of shoot given to those of a higher class. 

The following are the particulars of mills on the Dodb canal, divided 
into three classes from the depth of the faU ; the width of shoot on the 
sill or waste-board, being 12 inches, and the discharge per second 
averaging 6.5 cubic feet : the diameter of mill-stones 27 inches, and 
t biA-TiPsa 12 inches the com being ground into kta or coarse flour. 

Class, FaU of water. Atta ground per hour, 
ft. iti. nid, seer. 

■ .■ |go. 1' 7 ^ ^ " ■■ I ' ■ . 

' '■,■■■ ■' 3 ■■■". 5 ,■ 6 ■ ylf '- 5 ^; 

3 3 6 Q 17 

The common mills used in the J umna and moiintain«streams» are said 
to grind from 5 to 7 mannds of atta^QX day, or in 24 hoars; the ma- 
chinery being of the rudest description, the supply of water very smail, 
and a great part of that escaping through the shoot before it touches. 

The return to GoTernment on the mills is obtained generally by 
farming them 'out to contractors- for hxed periods, who pay so imich^ 
per day as long as^ a supply of: water eq[ual to that entered in the con- 
J' tract provided, regulated by the depth of water on the ^ sill or 


,'1S33,] P(^n-chaM or Natme Water ^mliL '261 

i;vaste«I}oard ; tliis return of course Tarj.es uot only fxonft tlic pow-* 
ers of tile niilli but also from their position relatively to populous 
towns and cantonments. In the neighbourhood of Delhi* the retarn is 
great, and demand for atta equally so ; whereas at other points disluiit 
from towns, mills of equal power would not produce half the retiiriu 
The Dodh canal, although possessing , every advanttigc in fall and 
power of machineiy, labors under a disadvantage in this respect, the 
town of Suharmipur being* the only one throughout its wlmle extent 
■where there is any great demand for machinery of this clescri|itiofn 
SiKmii,, although a large town, does not contain a great nuruher of that 
class of people who purchase atta, each family grinding their own 
corn for home consumption ; and although there are ample means for 
establishing mills at the south end of the canal opposite .Delhi, (the 
canal falling’; into the Jumm with a descent of about 50 feet iii a line of 
12 miles I) it has been considered unadvisable to put them in extended 
practice, on the supposition that the mills already built on the 
Delhi eanal in the city would suffer from t}ie competition short, 
that the mills in Delhi are sufficient to grind the coni requiml by its 
population. : ^ 

The people from whom' the millers look for profit are chiefly those 
of the sipaM class, travellers, those without families, idlers, &c. those 
who are regularly settled with their families, trusting as I before said 
to the hand-mill in their . own house, and not purchasing from tlie 
’mills excepting on marriages and other grand occasions, when the con 
gumption of atta is more than their own mill could provide for. In 
military cantonments the whole of the atta and flour used is obtained 
from the mills; the vicinity therefore of a station of this description 
becomes a lucrative affiiir to the miller, in exemplification of which I 
may mention, that during the existence of the Provincial Battalion at 
Sakiranptir, the canal mills at that place were kept constantly in 
their service, with little or no aid from the iniiabitants of the town. 

The profit derived by the renter of a mill depends in a great mea- 
sure on Ms management, and on the rate per maimd which he charges 
for grinding ; but with an experienced and steady man, the following 
may be* considered as a very close approximation to their dally profit., 
The rate per mamid for grinding atta by the Feesmpam or com-grind- 
ers in the city, is generally three annas,, for .which sum they deliver the 
articles at the purolmseris house; at the wafor-mills |>vo annas per 
iiiaund is the usual charge, not however including the carriage of t.he 
grain to the mill, &c. the charge, of, two mnm bedng simply im 
grinding. ^ 

2 4 . 
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The expenses ^ to the miller for heeping^2' tnills ,,#: work 
^- .Fer moMtlh' ■ head: miller's wages,//,,. ^.Rs. S', 

: 1 assistant ditto- ditto, . . : '4 

' 1 weigiiman,v-v '4 

Oil, at seer per day, about , i 

2 ' seers of given per: da.y to ,2: ■ ' 

millers, in addition to their regu- ■ 
lar pay, 'about . ...... 2 / : 

Total expense per month, 'Rs, 16 

or per day, taking a month of SO days,,. ... 0 

The receipts per day are as follows : 

'^Supposing 55 mds. of grain 'ground at2 ans. per 'ind.- 6. 
,D'ed0Ct,. 

. ■ Expenses as above,. * 0 8, , 9|*' 

Government rent, . . . • 5 0 0 

— .^,,^^.5/ 


■e,tlius,' 

. .'0 ; 0 "' ' 

0 -^ '0 - 

,0' ;. R ■ 
■'-O.. -R-' 


Balance of profit to miller per day, Rs. 1 5 2| 

■ The above daily expenses wotdd not be increased by an addition^ 

profits to tbe contractor in that case could therefore be mnch 

incrLsed ; vfhereas a solitary miU would very nearly require the same 
establishment, and would therefore he less profitable; miUs of a higher 
power also might be easily worked with the above scale of establish- 

.vment./' 

At mills distant from towns, the payment tor grinding corn is made 
in kind, \mrying from 2 to 4 seers per maund, wliich, at the usual rate 
of from” 40 to 60 seers per rupee, is but a moderate return in compa- 
rison with that at the town mills. These viUage miUs grind gram, 
barley, and Indian corn, as well as wheat. 

The stones used on the canals are chiefly those from the quarries 
near Agra, BAphas, and Fatihpur Sikri, a coarse-grained sandstone 
which requires the chisel every second day,— there are three sizes used ; 
First size, diameter 36 inches, depth 12 

: The two latter are in most general use. Stones of the usual quality last 
/for about 2' or 3 years, that is to say, at the : end of that period a new 
upper stone is. provided, and the old. one, placed' below. In the native 
infflsohthe Ji(«a«i.^nesabout^2 iiwhes diameter, and from 10 to 
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12 inclies tMcIc^ are quarried in the -ricinity of Rdjpur north of 
Bekmk; they appear to me of an inferior description, though of varioiia 
qualities ;;~the native millers, however, prefer some of them to the 
,stone,:,and it. is'Bot impossiMe that some of the best variety 
j^firMnay be superior to the worst from Agra, but generally speaking 
the preference is,.' decidedly in favor of the latter. 

The best method of delivering the water from the shoot on to the doat- 
boards, appears to be that represented 'ih. the accompanying sketch, and 
.wMchhas been generallypractised on the canals in pursuance of the usual 
course adopted by the natives,' A- trial-made at Haiisi, in which, a hari'- 
.zoiital (or nearly horizontal) "shoot applied to the lower part of a cistern 
delivered the stream on float-boards whoseplanes were parallel to the axis 
■of the arbor or up.ri gilt, did.iiot answer .so well as was expecte<i, owing 
in a great measure, it was .supposed:, to the introduction of anew system* 
which unless palpably advantageous, is certain to meet with ob|eetiotis 
from the, people, to whom- the mills .are. entrusted ; Iml although the 
limits of this paper will not allow me to enter into a discussion cm the 
point in question, I, am much inclined to -consider that the latter inc*« 
thod is not only objectionable, but that the po’wer obtained in applying 
it to this simple water- wheel is much less than the other ; a matter 
to be settled by practical experiments, and not by theoretical specula- 
tions. Belidoe, in speaking of a mill of this description, says, En 
Provence at dans une boime partie du DaupMne, les mouliiis y sout 
d’mie grande simplicity, n’ayant qu’une roue borizontaie, de i> ou 7 
pieds de diametre, dont les aubes sont faites en emikn^s^ pour recevolr 
la choc de Peau, qui coule ordinairement dans un auge ; L^arbre, qui 
repond k la meule supyrieure, est la seule piece qui sort, a lul comniu- 
niquer le mouvement, et je ne crois pas qull soit possible de faire ua 
moulin k moindre frais ; il est vrai qu'i! faut pouvoir menager ime 
chute comme celle que Ton voit ici, et qui sont tres frequentes dans ce 
pays , 

Ea roue tourne sur un pivot dans une crapaudine pratiqude au mi- 
lieu de Feiitretoise du chassis, servant k approcher les deux meules, 
par ie moyer de la vis se qui est a Fextremity de la piece, et de Fecrou, 
que Fon fait toumer pour hausser ou baissir le chassis. 

'"Les roues que Ton voit exdcutyes. danse la gout de cell ci out lew 
cuilieres siinplement assemblies a Farbre par un tenon et mecheville. 

These ciiiii*Ves, or spoon-shaped ends, are" mere- iiideuMlons In the native 
mills, and the trough alluded to by liEmnoa forfhe deliveiy’' of the water at an 
angle of about 25® is in the native mills a square tube or shoot placed at an angle 
oC45®. The crapaudiae mid the arrangement for rayng or cleprasliig the uppw 
Stone by the transom ia which it is flxedy is also practised lu the native mill* 

- f ,, 
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fortili^es par le' dessoms.par des membnires qui les entretiennetit ..toates 
ensembles/' ■ He goes on to explain a method of opening and shutting 
the water- course ^ or shoot,, w%ich;is . of no .consequence;, here . ■ It will be 
-seen however, that this mill is- .exactly on the. same plan as .that used in 
this part of, India* /and it is a pity' that the.' acco.unt did .not. proceed 
and explain the powers of the mill, that we might draw a comparison. 
It would dso he interesting to know whether the increased size ' (the 
..'Hrovence mill being about' doable .the size in, diameter of .water- wheeh 
&c») would not detract from the simplicity of the little native mill; 
for the great advantage of the latter appears to be the absence of com- 

■ plicated wood and iron-work, especially joints .and iron 'bindings, 'See., 
all of which increase with length of lever, or length of radii of the 
..’water-wheel : . indeed,. the above 'account shews a co'mpiication of. wc®. 
irures^^ &c. which in the native mill are not thought of. 

Northern Foah^ April 30, 1833. 

Reference to Plate XII, 

Fiff, 1. Elevation of tlie water-wheel, with the stones in section to represent 
the iron spindle. 

At 01 j a hole of about 4 inches diameter and 4 inches deep is made in the transom, 
Into which a quartz boulder is firmly fixed ; the said stone or boulder 'havin'^ m 

indentation made in it to receive the pivot. 

■ This pivot, as represented, in fig.. 4, consists of another stone of the same quality 
of about 4 or 5 inches long and 1 inch, square, wdiich is firmly fixed"* into the tail 
of the arbor, (see y.) T!ie above Stones .are picked u.p in the beds of the moimtaiii 
rivers, and are used as they are found without any stone cutting. • 

Fig, % Plan of water-wheel, 30 float boards of sissu wood, 

jP%. 3. Upper Joint' of arbori 

Fig, 4. Lower joint of ditto, shewing the iron straps fixed between each float 
hoard, to keep them firmly in position, the strap represented in fig. 5, 

Fig. 5. Strap as above. 

Figs. 6 and 7. Float board and end of ditto ; the float board 12 inches long, with 
a spoon sunk 4 inches. 

Fig. 8. Iron ring that slips oyer the top of arbor, and holds the two joints toge- 
ther. ' , 

“ Figs, 9 and 10. The spindle and plate 'upon which the upper mill-stone turns. ’ 
Fig, ll. Sketch of mill stones with basket stand, &c. 

.Hopper ..or basket, ' 

h Shoe. 
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Suit Work$ at PmGkp&(!^£r. 

lll.-^Descri^imt of ike Salt Works at Pmckpriddefi in ^idrwir^ 

Jji'fiitoiffgi A. Biirncs, 'Mowhui^ Atwi‘I^<» 

At Famhpaddm% in MarmiiTi about six niiks nortli of tlic river 
Sum, tliere are extensive salt works under tlie Jodhpur Qovmmmitn 
yielciiiig' to it aiiiiiially considerable Tevaniiet in a cent* |tcT cent* lax» 
The tract wiiicli furnishes the salt is a spacloixs saliiie plain, about l!i3 
miles long and six broad, commencing three or four luiles wesf«« 
ward of the town of Fmclipadder, and hemmed in allotiier sides by the 
^ sand hills of the desert. 

In this space there are about seven hiindred salterns, each of whieli 
is 200 feet long, by 60 broad, with a depth of 12 feet. Within this 
space the water, which is saline, rises from the soil to n lieiglil of hmr 
or five feet ; and a jungle shrub, called Mardn, is carefully disposed 
in layers under and over it. To these the saline particles act! lerc aiidcrys** 
t'aliize, and ill the course of tivo years the-whole depth of liquid becomes 
a mass of salt, the process of crystallization commencing from the bottom. 

The shrub which is so essential to this process is of a grey or ai-'heii 
colour, and grows in abundance on the sand hills of the Tkar or desert. 
.It must possess, .certain properties to adapt it for the purpose, lii ap« 
.pearance, .it. .is ...like the [ Babul with thorns,- but no other shrub is so*' 
suited,,,, to .the. manufacture .of salt as Mar^rL Lmm» or ii . 
low stunted bush, like evergreen, which is always to be found in salt 
and level plains, is sometimes used in its stead, but the salt is then of 
an inferior description. The natives say, that 3ffmm is a salt plant s 
it does not appear so to the taste. The fact of kwn serving 
however indifferently as a substitute for it, shews that it iniist be of a 
saline quality j for that shrub when burnt yields abundance of alkali, and 
never grows, but in soils impregnated with salt. The^salt manu&c* 
tured at Pokran, PhaUd, and Sdmbar, places in Miirmdr, is by a differ^ 
ent process from what is here described, and I conclude that the 
use of the Miirari bush is peculiar to Fmichpadder, The salt mam 
tured, here is said to be of a superior quality, and is exported toiffl m» 
Mepwar, 

The whole operation of the manufacture is tedious and expensive ; 
the price of the labour is high, from the unhealthy and disagreeable 
nature of the work* A saltern costs in digging from one to two 
sand rupees, and only affords a return .every third year, and eacli suc- 
cessive supply from it is of an inferior description. Of the seven hun- 
dred salterns, sixty or seventy might produce annually much more, 
but this supply satisfies the demand. ■ JEach yields on an average 
about 3000 bullocks, or 8000 tmn of 40 air, of the material. The sal** 
terns .becoine unfit for use after thiivtxr av fnrf'tr roY\AtitiATia .A"? .f.l'se n‘riliriea8,.f .. 
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they are sometimes .recovered- by being allowed '.tO' lie;, waste. for a few 
'.years, and. then spreading salt. 'over the bottom of the'.pits ; ' but the crys« 
talsin such cases ■ are always small,.- and 'the salt is esteemed good or bad 
according , to .tbeir size., ■ When -a saltern is to be again used, after - tlie 
salt lias 'been drawn from it, it is thorougbly cleared out. When .the water 
which spring's up anew from the soil begins to gurgle ' and shew on 
its surface an appearance as if rain were falling, it is time to throw in 
the Mariri, which is carefully .distributed in all places.' ' Twenty cart 
loads are sufficient for a saltern. 

The cold season is most favourable for the process, but crystalliza- 
tion goes on in the hot weather also, nor does the rain in any way 
injure it, indeed, it is said to favour it, though no rain water is ad^ 
Blitted, but what falls from the clouds on the surface. The in- 
feriority of a saltern is discovered by the quantity of water left on the 
surface after the period for taking out the salt has elapsed : wffieii such 
is the case, it is drawn off, and the salt removed. 

In forming the salterns it is a custom to sink them some depth into 
the consistent soil, for the first six feet is little else than sand, but 
the white effloresence over it, and all the earth which is removed, shews 
that it is equally mixed with saline particles. 

These salt works are entirely worked by a tribe of people resident at 
Panchpadder, of the Kherewd! caste ; and the Jodhpur Government does 
not interfere, but to take its tax. At present, 1830, the JOerwi? are 
engaged in sinking about 30 new salterns ; the salt of Panchpadder 
having of late years deteriorated from want of better management. 

The scarcity of fresh water in the vicinity of these works prevents a 
greater quantity of salt being exported, for cattle cannot approach them 
after the tank or rain water fails, about March; and the inhabitants of 
the surrounding villages are driven to rely on the Sdni, from which this 
necessary of life is brought in carts. 

There is a temple of a goddess near these salt works, and to the 
influence of this lady, the people entirely attribute the formation of the 
salt and the original discovery of it. This has given Samra Dsvf , 
(for that is her name.) much celebrity, as may be imagined, where, be- 
sides the Khermdls, upwards of a thousand labourers are kept in con* 
stant employ. 

y- ,The Charms religious sect who enjoy many immunities, are the 
■ principal purchasers of the salt -of Pmchpadder. The article is sold by 
’ bullbck loads, and not by weight; tod it - is amusing enough to see 
the _ poor animals walking under ;;a ioulh load, that their masters may ^ 
' iouhh 'the 'Government, and escape, portion of the taxation-; for on 
passing the,, Government; tpH'.at fhe --town;' they divide the salt iata 
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W .—Ft&ceeiings of the Asiatic Soeiei^* 

JVedfmdmj J^iryiing^ the ^Ut Juig^ 

Tlie Iloii’lile Sir EDWABi> Ryan% Fre^^ident^ in tlie lliair* 

: Tlie Proceedings of the last Meeting' were read. 

Captain C. M'. ^Faiie, Political Agent at Ludlfiaa,, proposed at tlie lisfe 
Aleetiiig., was elected a Member .of the S 0 eiet}^■ ■ . . . . 

Br. J. T. Peaeson was elected Curator of tke Society's id' 

'Natural History. 

The Secretary submitted the Report of the Committee appoiiiteil on Ihe 
27tli March, regarding the contimiance of the Boring Experimeiit [see iMdow] 
mddch was read, and it was remhedy that the Society adopt the ilt^port of the 
Committee, and direct it be forwarded to Government, in reply to the com* 
niimicatkm from Major BEWso,N,.M.il Sec.,: &c. ■ 

The Secretary reported the completion of the second pftrfc of the ISth 
volume of the Asiatic Researches, or TrmmeHom of the Pkgmai €Y(/a,'?, 
md submitted a bill from the Military Orphan Press, for Rupees being 
the expellee incurred in its publication.. . . ■■ ■ 

that the bill be discharged from the fund invested la Governmetit 
Securities,, and that the usual distribution of copies- be made.--'' 

Mr. A. CsoMA DE Koeos’ Manuscript Abstract of the CoiitiUits tlicj 
Kahoyub,, and his comparative Index of Tibetan and Sanskrit Proper Names 
and Titles, as arranged by the pandits andTlbetan (translators), when 

compiling the sacred books of the" Shakya faith, in the Tibetan langimgey 
having been brought again to the notice of the Society, it was twirnd to re* 
fer them to the Committee of papers, to determine on the expediency of 
making them over to the Lcical Committee of Oriental I’ranslation, Fund, 
with a recommendation for their early transmission to RrigJand for pmbliciu 
lion through that channeL 

Lihmr^, 

The following bcK^ks w^ere presented : 

Journal Asiatiipie, Nos. 57, 59, 60, 61 — the As, Sfw» of 
The third series of J. Shaasep’s Lithographic lilustratimis of Benares— By tM 
Author, 

A Meteorological Register for the first six months of 1833, kept at Kyook 
Phjoo— Jy ir.^AT. Wood, 

Calcutta Meteorological Register for June — By the Surveyor GeneroL 
The following, received from the Booksellers: 

Laniner's Cabinet Cyclopedia, Spain and Portugal, vol. 5, 

Lardner’s Treatise on Heat. 

Museum, 

A note was read from M. S. Bramley, ' Esq. presenting for the Society*# 
Aluseuni the following articles procured by him in Mipul* 

A Chkese map of the Celestial Empire. - 
A map of his imperial Majesty*^ Durbar, ■ 

Nipalese musiciil instruments, curiously fashioned like snakes and dragons* 

3 Horns called in Hindi ** Skotmigd^ 








I "Bass Hors of copper, called Sinffha; (Ben^. Bkank,} 

3 B'aiitboys'' or *S^a^ 

Some Saligraiii Stones. ' 

^ , Some brass, aad -copper, images. :■ Dukg-a" (Singh-bahni) ; Loka-na'tha,' witii 
„foiir bands,; and Goutama, or Bakyasinffk^ ■ 
‘^.Tw'O'castieaclenSkrinesofBndhistimages,- 
. T\ro bells , used in worships 


Model of a Bndliist Temple, the or 

Doctor Bramley^s series of Nipaiese Coins was also exhibiteij ,and a paper 
■111 illustration of them by the same gentleman was read. 

A letter was read from Baja Kali Rishen Behadur, presenting a model of 
, a,: simple instrument' on the' principle of the steel yard used by the natives 
for' iveighing, called a tooiah/' with 'a description of its use'. 

' A box 'was exhibited !>y the Secretary, contaimiig twelve ' Roman copper 
Coins,, -in hue preservation, procured from a friend by the, late, 'Mr. James ' 
'■•Mackintosh at Buxar, and stated to- have been found b'uried in Upper India. ' 
collection, comprises coins -of Domitianus, Oordian'us, Oallienus, 'Saioiii™ 
wife, , Posthumus, Victorinus, Claudius Gothicus, Tacitus, Probus^ 
Maximianus, Constantinus, and Theodosius: the latest belonging to the 
fourth century of the Christian era, 

' Sealing-wax and paper impressions were also exhibited of some of the 
most rare of Dr. Swiney's collection of coins. 

FhysieaL 

Specimens of Coal, lately discovered in the Arracan district at Oogadony 
Bgmgkhymg^ were presented in the name of Lieutenant W. Foley, Sub- 
Assistant Commissary General at Kyook Phyoo. 

The specimens were necessarily small, having been transmitted by dik. The 
«oal of Oogadong appears of a fine quality, burning with much flame, and forming 
a tolerable coke ; it contains veins and nodules of iron pyrites, of which specimens 
%vere sent, as also of the shale in the vicinity of the coal beds. 

The specific gravity of this coal was 1.259. An analysis of 20 grains gave — 
Volatile matter,. 38,0 

'■-e;.:-;"' ,Garbon, '"h'lh,':,'' 

'White ash,'. . . .... '' ■ 7'.5 '" , . 


The Synegkhyong coal has a fine glossy lustre, resembling jet ; it is hard and 
brittle : contains veins of a white earth (decomposed pyrites ?)-T-spec. gray. 1.368- 
S grains gave on analysis, 

, ^ . Lieutenant Foley states that these’ '^ecimens are merely from the surfacej,' 
and that he did, not possess the means of ascertaining the depth of the strata,* 
hut the appearances of the crop, were' highly favorable, The stratum in 
uhkh the coal ' of Oogaimy was discovered was composed of-*- 



Jsklk Socki^* 

1 BitiiraiiMHis 

2 (Joui, with, clay and pyrites. 

('1a.ysioric\ 

ll' ere this «‘iaystniie f^ored tliron^h, another and riclier vein wmiU prolm. 
Iny he foioid. I he iiiineral appeared ahioidaot in such places »is wert‘ es:cft* 
vatedj the coal vein var)ina‘ hi thickness from six inches h) u foot : ila^ dip 
very great, or at an angle of TO'^.” 

Lieut. F. imagines tlsa.t tin and copper may he eoiitiiiiiefl intheoivs ; tod- 
no signs of either metal were found in the specimens trrmsmitled. AjimI lief 
deposit of coal is mentioned at Kalahadmig; thus nwkijig four loealilns 
(with, that from Kingteiiie, vide page 2iil), already discovered In t Imi dis.. 
Arict. , 

The Secretary riofcifitHl the safe arrival of the sj>odmmLs 
table iiupressions from Dr. fL Famonrii, Siiperintemlent !L V, Hot. Hard, 
Seharanpiir. , 

./\cciu-ute drawings liave been made of these interesting reliqnea, in il I iitesf, ration of 
a catalogue of them in preparation by Doctor FAtcoKun. 

The Society adjourned its next Meeting to the hist WVdfiesday in I lie 
month; erf,. October. ' 


V .' — Report of ike CmmnUtee (ippohitei on the ^21 th Murek, 1833, k eoi?- 

mkr on the ewpeiimimj of recommending to tlw Govermnmi tlm mnik 
• nmme of the Boring Experiment, ■ 

The questions suhiiutted to oiu* consideration are presented luider the 
imirioilowing heads : 

1st, The prohahility of ultimately hnd'mg a spring of fresh water. 

Slid. The expediency of making any further attempt. 

3rd. The mode of avoiding such uiHudeiits as Inu'e hitlierto Impeclecl the 
descent of the boring instrument ; and 
';'.-;4th.', The estm^ 

We will endeavour to pursue the subject in the same order in onr present 
repoi'L referring for further detail to the annexed minutes of those of imr 
inemhers whose practical acquaintance with engineering operations has eiu 
abled them in a great measure to guide our judgment. 

1. The principai, experiments on record^ connected with the operation of 
boring for waiter in Calcutta, are those conducted loider Coioiicl ILviiisTiN, 
Chief Engineer, from 1305 to 1820, and those recently made under the 
superintendence, of Dr. Stkono, Mr. J. Kyd, and Mr, 1). Iloss, in 1829 to 
1833, The following is a list of their localities and of tlm depths respec- 
tively attaiiiecr"' : • ' ■ ■ ■ 

^ Tide Glbawhgs, i, 114, or M7 ; iii, 124,-' 422, &c, also As, Bes. IShi 


B 


370 

Report on-ihe Boring 



Wo. 

> Dale. Snperiniendant. Place. 

Depth. Cmtse of failure^ 

' I; 

.1:804, Dec. '€, 0 !.. Darstin, 'Well near Powder. Mag. 


2 

.1805, Aug. 'ditto,' 

S. W. of Artillery Barrack, 

119 

. .auger bro'.ke...' " 


.Sept, ditto, 

S. E. of Regimental Parade, 

55 

ditto. 

4 

Oct. ditto. 

S. E, of European Barrack, 

59 

.ditto.: 

/5 

Nov. ditto. 

S. W. of Artillery Parade, 

80 

■ ditto. 

6 

Dec. ditto, 

ditto 

127 

ditto. 

7 

180.6, Feb. ditto, 

ditto 

'"94 

ditto. 


■ Mar, ditto, 

ditto 

124 

earth felllB,. ■ .. ■, ■ 


Apl. ditto,' 

same operation resumed, 

1.27 

auger broke.. . 

'0 

1814, May, ditto, 

S. E. of Artillery Parade, 

140 

suspended by rains. 

M' 

■ . Nov, .ditto, 

the same renewed, 

136 

rmger broke. . .. 

:i2,; 

..i8lO,"'May, ditto. 

on Artillery Parade, 

130 

dittO'. 

13;" 

.1820,, Apl. ditto. 

ditto 

122§ 

ditto.' 


■ ; May, ditto, 

Near triangular barrack, 

128 

earth fell in. 

^15 

'.1815, " ' 'Jones found a spn.ng'ia .red sand at' 

■70 

feet. 

16 

1826-S, Dr. Strong, bored in the Circular Canal to 

70 

vrater rose. 

17 

he also made several borings in the S. W. lake to 40 

thro' similar strata. 


Dr. Strong 

near the Circular Road, 

70 

hard kankar. 

'0:[ 

ditto 

at Rasapiigla, 

70 

sand fell in. 

20 

1830, Strong, lloss, and Kyd, near the Fort church, 

176 

shaft injured. 


1832, ditto. 

near St. George's Gate, 164 

sand fell in. 


1833, ditto, ditto. 


170 

auger broke. 

'0 

1832, Dr. Strong, under the Lock Gates, Chitpore, 

70 

water, sprang up. 


The geological question of the probability of finding a spring is by no means 
solved by the results of these numerous experiments. The knowledge which 
they afford us of the nature of the Calcutta alluvium may be summed up in 
very few words : — (See Plate XIII.) 

After penetrating through the ai*tificial soil of the suifface, a light blue or 
grey-coloured sandy clay occurs, becoming gradually darker, as we descend, 
from impregnation with decayed vegetable matter, until it passes into a stra- 
tum of black peat, about two feet in thickness, at a depth in Fort William, of 50 
feet below the surface. In excavating the Circular Canal, the same stratum 
of peat occiirred at from 25 to 30 feet ; and in the Entaliee Canal, it lay just 
below the bed, or nine feet below the average level of the salt-water lake. 

This peat stratum has all the appearance of having been formed by the 
debris of Sundarban vegetation, once on the surface of the Delta, but gra- 
dualy lowered by the compression of the sandy strata below. Assuming 
that the salt-water lake is live feet, above the average height of the ocean, 
the peat stratum is about as much more below the present level of the sea. 

In the grey or black clay above, and immediately below, the peat, logs and 
branches of a red'^ and of a yellow woodt are found imbedded, in a more 
Vor less decayed state. Iif only one instance have bones have been met with, 

" (at 28 feet), and they appear from the report of the workmen to belong to 

^ The common Shndri of the Simdarbans. 

f The root of some, climbing; tree, r.esemblmg the Briedelia. N. W Auuoa 






//f /;vY ^i^k7/mm 
Vi4- iS'J^ m; 




hrmyr 




/wc£>M/.//i/ I y 
tzmi i/<-ir/:i*r, i-i'/hj' 

tWif 

i-Auuf^/tU'f Avyr.'i/. 

BiarA (^af/ 

Fe^al SfiMdum 

lUm flijL^'WtFi' iumhl 


\>w ( 


//i;/ Skxrut, rcdduh 

Yeil(m (fjtiy 

$9iik sc43^n^ iff 
fJciy , 
/cankar, 

Miu ckaif 
and . 


y}‘' min' 


j| nUifm 


Sa/i<iy c/uy 

(JiVf Stl/id , 

iUid fvtt7i<f£4/ 


Unui- 


J4'*^jcd' 




/tyj/A /riHi'Ai'd 


(rriWdu’ 



185S.] 


&pmimenf m Fori 'tViUmM, ■ r//l 

cliierj feliry wctp tiiiforltiimielv lot^t before exnniinrition. A *4ritn!« «f 

gaiiil «HTi4rs |A't'«erally aisove tbe peat day at from V> to JO Aaet deeo? from 
miiieli tlie wells lis the town are cbiefly supplied witb braekisli 

I -mler tlie !d»e days at from JO to TO feet deep, tbe iiodiilar linie-doiie eon- 
creti<iiis kianvii hj tbe womo of krmkm\ omir, sometimes iu small arsons ( eaP*. 
edfe/r/iB tipper India) witJi the apptwanee of snieJi land shells ; HmwthmH 
ii! tliiii strata of great liardness, and sometimes m the umid Ui>dd!ar.d#;f|ttV 
At 70 feet octmrs a second seam of loose rerldish sand, which jidils « jtcr 
pleiitifiilly. It was readied also in the perforation under the Lock i h'lUs at 
<l1ntpore3 and there (as ]\!r. Jones had previously asseitod from Ids owat ex- 
periment across the river),, the supply was proved to he derived flircel I'roni 
the ■•river, '■• ■ , ^•■, . : 

From 75 to F25 feet,, luiils of yellow vhiy predominate, fri?i|iieutly stiff 
and pure^, like potter's tday, hut giutcraily mixed with samd and mica, livui-. 
zoiital seams of kankar also run through It, resernhling exactly tlm-'e of 
Miclnapiir or of the Gaiigetio bastm. ■■ , 

Below*- 128 feet a more sandy yellow day prevails, whidi griuhinlly clKoigeH 
to a grey loose sand, extemling to the lowest depth yet penetrated ; aiicl be- 
coming* coarser in quality until at 170—176 feet, it may rather he termed 
» cpiartxy gravel, containing angular fragments of cpiartss ami felspar larger 
than peas, such as arc met with near the foot of a granitic nnige of hills* 
This stratum has hitherto arrested the progress of the auger; the grcjitest 
depth attained by Dr. Strong near St. Fete/s Church being 176 feet* 

The evidence of this gravel might tend to prove that the auger hrnl here 
penetrated through the bedofaliiivium of the Gangetic delta ; while the Harirly 
texture of the undermost layers might be compared to the prc^bable 
tion of the deposits under the now advanced head of the bay, not yi3t reaiili- 
ed by the more easily suspended particles of clay, nor coiisoliihded l>y vege- 
table matter, like the tenacious black mud of the Smidarban creeks* 
Nevertheless, we must be cautious in forming any such eoncliisions upon 
slight premises, remembering that Colonel GxVEstin more tluni once, concluil- 
ed from similar appearances that he had reached the r&ek at 130 feet. Be- 
neath the cpiartzy sand may possibly occur another deep stratum of tenacious 
clay, and upon piercing every such stratum, and touching a seam id sand 
under it, the chance <jffers of succeeding in the object of our search. 

It is true that the horizontality of the delta alliivium, aiitl its close 
neighbourhood to the ocean, afford arguments against the pr«)l)ahi!ity of 
findmg an artemn spring upon the hypothesis of Haricart de Thury’^', that 
Is, of basons and curved or sloping strata,— which is generally adopted Jts 
affording the best explanation of the phenomena of such spriisgs : biit in 
face of the successful borings in Holland, and in many other fiat mid alluviiil 
^^ouutries, nay even in insular situations, it would be hazardous even in a 

^ See Gueaninos, m* lO* / . 
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geologist to predict want of success in Bengal, unless lie was well assured 
that the rocks uiicler tke alluvium were of the granitic or uastratified 
■ ■class. 

The depth yet attained is triding, and we all concur in thinking that 
the experiment should not be relinquished, until tlie ground has been pierced 
at least to the depth of 500 feet. Borings' in Europe seem seldom, to hare 
been iiiiclertaken upon pui'-ely scientific principles or expectatiiuis ; sometimes 
they have started in direct opposition to them, and yet obstinate perseverance 
has irequeiitly been crowned with success : so may it he in India.; W.MIe 
drawing up our report, we hear of the eminent good fortune which has 
attended Lieut. Fulx,jame’s attempts in Guzerdt^ at AhmedakuP^ where wa.. 
ter rushed up with great force tlirough the tubes to the astouisbment of the 
■■inexperienced in such "matters. ■ The soil of the plains in Guzerdt ds so 
sandy and unretentive of .moisture., that most of the wells have a depth ■ 
.exceeding 100' feet. But we have not sufficient knowledge of -the country 
' ' to draw any deductions applicable to our own posit. ion in 'Bengal. 

■S, :■ :Im'reply 'theB to the second query, we are of opinion that it is by all 
means expedient to continue the boring, and w'ere the Society in a condition 
to afford the funds necessaiy, we should be sorry to see the honor of its 
superintendence transferred to other hands. 

3, The accidents which have hitherto impeded the progress of the auger 
helow^ 175 feet, are entirely attxibutable to tlie falling in of the low'er sandy 
stratum, an increasing difficulty against which no sufficient remedy has been 
provided. Ail perseverance in boring, as long as this impedijiient exists, or 
as not counteracted, has been, and w'illbe, an absolute throwing away of 
money and time. 

The remedy always adopted in such cases of bad soil at home consists in 
lining tlie perforated hole with copper or cast iron tubes well united wdth 
spigot and faucet joints. 

It is therefore indispensable that these articles be pi'ovided before the 
boring can proceed or be renewed. The tubes may either be supplied from 
England, or now that tlie casting of iron is practised in India, they may be 
made here : the expence however in the latter case is estimated by one of 
our members at full double the English cost, and there is a chance of fiiiJure 
in the texture of the metal from the %vant of raw material to fuse with the 
fragments of old cast iron of which the fount usually consists in India, It 
seems therefore preferable to commission the tubes at once from Englandt, 
giving the manufacturers every ^ infomatioii regarding the nature of the 
soil and the depth, that they may adapt the most convenient lengths to 
; ' the tubes of the different grades and sizes. At the same time, any mw tools 
. ^ or apparatus for facilitating the .operation may be commissioned out. 

The boring was commenced, at the holtoin of an abandoned well. 

> h We linclerstand that a large snpply, of oast,^irqii tubes and boring rods wa.s broriglit 
. ' ^ out for Madrap by the H, €, S. BucldoghamsMre this season. — Ej>, 
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■’riiere ii-' HO reason, liowever, %vliy triak?ihtm!d not be made meaiiuiiile nt 
file (yovofiitueut iottjidery, to model and east some of tlie if siareeHS.,.. 

fill, there would be ample einphmmeiit fiir them in \anoiis imris of 
lliich of till* delay ox|'>erieneed iti the latter borings has been uftrif»iitml ft.* 
ilio short oes.s of ilie join ted rods, ami the necessity of imst'rewiiiix them so 
ofteiu it has occupieil, on an average, five hours to lift :no feet ofivnl, am! 
tlie daily pro.irriss jit that flepthlias consequently ham seJilmn more than 
fad; alllioagdii a gmuliml improvement lias taken place ■•alililhe eyoniji,;' 
experience of the workmen, Tims to here the first shaft of I TJ feel, ro»« 
sumal two years: the second of Id I feet was eompletecl in one yairmmil 
the tlimh of 170 feet, in less than sk months. Cohmel Ch\iisnN s opercthms 
seem to have hetm much more rapid, hut the time, it must he remembered 
aiigments in a, geometrical ratio with the depth. That otlic*t*r had, further, a 
3iK?re efficient estahlislmient at his command. 

A new set of stronger and longer boring rods might fm'ililate operaHori^, 
l)iit these and all siudi other details may safely he left to the tliscretion id' an 
experienced Siiperiiitciideiit, such as Serjeant Reid, whose ingeiiiiit)' will 
supply expedients as accidents may occur to necessitate them. 

Should the Goverimieiit undertake the expennient, it may perltap*^^ he 
tleeiiied of sufficient importance by the Ilonorahle the Court of Directors, t(i 
send out engineers espedaliy versaut in the art of boring the ear! In At itfiy 
rate we venture to suggest the advantage of having ail men, iiiteiidc‘il for 
their Sapper and Miner service, instructed in the practical pari id” tlie operiw. 
tion as a part of their professional education at Chatham. 

With all these precautions, -we do not aiitidpate the recurrence of any 
further iiisurniountable impediments to the auger, until it nmy reach tho 
■■'actual rock. ■■■ 

4. With regard to the expence of a new^ experiment, we have been iii.« 
formed that six hundred feet of tube may be provided for Jess than iddO. 
The Society has expended on three protracted operations, in, eluding the cost; 
of wrought iron tubes, about Rupees 3,000, Wa cannot Iherefore e,4k 
mate that one steady experiment, tubes included, will cost m much as these 
three unsuccessM attempts. And in the hands of a Ctoveranierit, which has 
the power of deputing its own officers and men to conduct the work on duty, 
nothing beyond the small contingencies for repairs of rods, wear and tear of 
ropes, &c. con properly be set down to the charge of the experiment. 

Should nothing further be elicited after penetrating 500 feet, or even to 
the rock,” than the knowledge, that a spring of fresh water is md; thus pro- 
curalde, it wdll in our opinion he knowdedga €hea}dy bought. ; and altlRoigh 
geological research is ntd to bo put on a par with the direct arul piilitical 
object of providing wdiolesome w'ater to the garrison of Fort WilJiani, still 
an acquaintance witli the depth, variety, andiiatm'e of the alluvial deposits, 
which separate us fr<mi the rocky crust of the globe, and of the coincidence 
of the subjacent strata with some of the rocks which have been developed to 
ow view above ground, by geological or physical causes, conijot but prove 


. Miscetlmeom. putY-y, 

'.'Interesting’^ to tlie CJovernmenty :to the scientific worlds to, mankind ,ia 
general, ' 

(Signed, )■■■■■ 

'■W.,.l!^.¥onm>%^Capt.:Engimers, ' . 
J. M. Sbfpinos. 

J. Lanostapf. 

Amtk Society's' Apartments^' ■■ J. N. Casanoya, M. D, 

Wtfi'Juiy'ylSSS, N, Walmch, M. D. ' 


VI. — Miscellaneous, 

Memarks on Hutton* s Maikematies, 


To tlie Editor of the Asiatic Journal. 


Sib, 

I 'observe occasional strictures on nmatlieinatical and physical works ia tlie mis- 
cellaneous department of the Journal : I am therefore induced to send you the fol- 
lowing obserYations on some passages in Dr. 'Hutton's Course, which if not' incon- 
sistent with your plan you may perhaps find a place for. 

The first subject of remark is the Doctor’s method of treating the hyperbola ia 
his conic sections'^. Here he appears to have made it too much his object to point 
out the strong analogy which subsists between it and the ellipsej which is indeed 
both striking and interesting ; but in keeping to this one point he has sometimes 
gone too much on the general idea, and has not attended suficiently to the speeLuc 
properties of the curre in question, giving his demonstrations in the same words for 
both these sections of the cone, in one or two instances, where the correspondence 
was scarcely close enough to admit of this method of procedure. 

To come to particulars. In Prop. 1. the squares of the ordinates are proved to be to 
each other as the rectangles of the abscisses, but only be it observed ia regard to the 
primary curve. In Prop, 11. Dr. H. comes to shew that the square of the transverse 
Is to the square of the conjugate as the rectangle of the abscisses to the square of 
iheir ordinate ; hut his first step consists in assuming the semi conjugate to be an 
ordinate to the curve. Now this I contend is premature, for of the conjugate hyper- 
bola nothing has yet been said, but that it exists, and this in the definitions only. 

The difficulty might perhaps have been evaded by adding after Prop. I, something 
similar to the following : Scholium.^VTIic above proposition, as the reader will 
observe, is identical with Prop. 1. of the ellipse, but the analogy betv/een the 
curves is yet closer than these corresponding properties of the abscisses and ordi- 
nates would at first sight suggest ; for if, as in the ellipse, the square of the axis 
A B is made to the square of another line passing through the bisecting point at 
right angles to A B, and bisected by A B, as the rectangle under the abscisses of 
an ordinate to the square of that ordinate, it will be a conjugate axis to A B corre- 
sponding to the conjugate axis of the ellipse, through which conjugate curves 
parsing complete a conformity between these two sections of the cone, which Is 
very close and remarkable,’^ • 

■’ VVbm Prop. II. all goes on with apparent smoothness till Theor. X, where in 
proving fhat the parallelograms, inscribed- .between four conjugate hyperbolas 

See On’ this head :;paik!r; ;p. 
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mv to mrfi Ollier, md to tlse redatiglo of ilie tm it. U ass»i!ti- 

cd tbai in Prop. \I.L it had been shewn, that ifn langenf ami fio 

clnswi' .‘H’.y point in the eurre meeting the transverse axis, fhe send-trariKverse 
hi' u m(‘a!i pro])oriMniul between die distances of the said intersection from the 
centre, w!s{‘tlier the curve be the one cntting'the said transverse or Efj, 
whereas it has only been shewn in the former case... There Is to be sure no u;rcat 
•tliSiciiity aticrujiog* the demons tratioo of the latter ease, when the fonmi* is fiiwn ; 
hut sthi it is an obsiade eveiy reader will not take the trouble to wash’r, nor 
ptuhaps every teiiclier be at the |wdns to make his pupil overcome,: ■ ■ 

I will o'.ily ai'ld one other remark at present, and that on a subject closely Cf.U!* 
iiect^xl w'lh what prcHudes. In the dc monsl ration of the problem of rin lriM 4 ^fu»ji 
of an JtiT, voi. Hf. p. 217 a step has been omittetL 'It Ibliows from thjr. Them*. 2 
that in the c<iuilatcrul hyperbola the rectangle of the abscisses m Ci|uul to liu! 
square of the ordioate, and aftera short tlediictbn'bfThcor. Id “to K,*lvlrsAK -V' 
the last reference, lisis not been given. 

Tir/motf.l9ik Jmm, . ^ .L. .IX 

2 ,— . .. 

The annual address of the Duke of Sussex; to the Royal Society eviiiceR a real 
desire on the part of the Royal President to identify himsdi* in it.s i!stercst*i, and 
to awalien a new and rf/urmin^ spirit in this veteran establishment, whidi has of 
late years exhibited nitlier more indnlgence lu the election of its luemlierH, awi 
the seletiSion of its papers for puHicatlon, than was consistent with the? dig'iifly td 
U Amite scmice. The couiicIHt seems have taken the hint of Mr. RAiifiAuc to 
swlmiit every paper to a Cowimittee previous even to its being read, Wo have 
!}e.fore remai'kedt* that the. custom of the Academies of Science ami McMlidae at 
Paris, of requiring such \vritten reports, . has produced a colleclicm of fiisays Ofi 
all subjects in general more valuable than the oiigiual coinniiinlcatloiis w,port 
which they are founded, because the persons who are selected as Committee mc;« 
are “ veterans in their respective sciences, who have earned by their labours an. 
European reputation.” The class otsavam however to wiueh these duties are 
entrusted in .Paris is nearly granting in England, where the MeitiberH are not 
siipijorted by Government pensions, and there are few private profensorahlps in 
which the oimm of dignified retirement can be devoted to such objects ; while 
for the rich amateur or the laborious pnwtitioner the task would he alike mnrcl'^ 
come and unsuitable. The President however is satisfied that qualibed mmi wdll 
be found ready to sacrifice both time and labour, out of their sympathy for the 
scientific lionour of thek countiy. We hope to find these expectations realiaed in 
respect to the Royal Society ; and wa would suggest that the pitin of reports on 
■papers should be introduced in our own society ; the reports irill be more useful 
here to she-iv upon what studies our members are engaged, because so long aii 
interval generally ensues before their original papers are doomed to see the light. 

11ie obituary catalogue of the past year is heavily charged. Sir Evkkaeu Home, 
the author of 107 papers on comparative anatomy in the Transactions ; Sir 
Hall, the e^^pmmeniai supporter of submarine volcanic agency; OftooMfiiiinoB, the 

^ IPrinted in the Phil Mag. Feb. 1833. 
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astroiion'ier s tlie. diemist:(not-a .-F. R.,, S.)*, ; of foreiga meriiljerSj the 'great 

Cuvier ; Chaptal.; tlie BaroH.tle -'ZAGHj/and B. Oriani, .astroiiQiiiers ; . Ant, 
SoARPA, the anatomist,, have, all bequeathed 'their illustrious 'names., to scieaee. 
Sir, James 'Mackintosh and Colonel M.ark Wil.ks, .we may ia some measure lay 
claim to; the former was for eight.' years /Recorder of Bombay, .the .latter isJvaowu 
for Ills Researches on /the 'History of'Myso'.re : let o.ur .readers reflect upon tli.e^ 
advantages which the Fresident supposes them to possess from tlieir Indiaa 

training*. '. ■ • ' ' 

' “ Colonel WiLKS must be considered as one of those distiogiiislied.nien who .hare 
been formed by the system .of our Indian Emp-ire. The possession of .great com- 
mands, upon which the happiness and misery of considerable nations are depend- 
ent,: aiid the. intense feeling of responsibility, which is connected with . tli,e admi- 
aistrat'ion of . trusts so/ important, is well calculated, under all circumstances, to 
call forth, into action the highest powers of the huaiari mind , and particulaiiy 
so, when they have been previously exercised and fortified, as in our Indian service, 
by the severe study of oriental languages, and by the successive occupation of dif- 
ferent offices, with a great diversity of duties ; it is to such causes that we are to 
attribute the frequent union which we observe in this service of the greatest civil 
and military talents wnth the most profound acquisitions in oriental learning ; it 
Is to this system that we are indebted for the production of a Duncan and a Mun- 
110, an EuPBiNSTONTi: and a Raffles, a Cglebrooke and a Malcolm, and a 
crowd of great men who Im^e done so much honour to our Indian Government/' 

At the conclusion of liis address, the President alludes to the precarious position 
of Captain Ross and his companions. It is more than three years since he started 
on his forlorn expediton, to retrieve the glory which he considered had been 
shorn from him hy the greater success of others in the exploration of the Polar Sea ; 
and no tidings have been yet received of him. A vessel is now preparing, under 
the auspices of the Geographical Society, to pursue the supposed track of the 
party, and if possible relieve the anxiety of their friends and relations with 
?50iiie certain intelligence of their fate. 

3. — Discovery of a Bed of Fossil (Marine ?) Shells 07 i the Table Land of Central 

■ India. 

A circumstance which must prove highly interesting to all lovers of geology, has 
lately been brought to light by the discovery of a bed of fossil shells (maniie ?) 
m a good state of preservation. Accident, as usual, in discoveries of this kind, led 
to their detection- A well had been sunk some 14 years ago by a native, half 
a mile distant from Saugor, beside the road leading to J ubbulpore, and with the 
stones turned out of it, he erected a small hut for his workmen, little dreaming at 
the time he was piling up such geological treasures. A man the other day, seeing 
something unusual in a lump of the limestone of which the hut was built, dragged 
it out, and took It to his master, Mr. Fraser, who immediately recognized it as being 
a shell. So interesting a fact could not be lost sight of, and means were immedi- 
ately taken to follow up the discovery. On searching the walls of the dwelling, 
\ several other stones equally rich in 'shells were detected, and the owner of the 

^ Professor Barey, Bectiirer at Guy's, fell a victim to the imprudent pursuit of his 
; chemical inquiries, from the explosion of some gases in a highly condensed slate^ upon 
■ which he was, experimenting. ■ ' ' - , , ' 
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(^^roiiad lis'dng* qucsificiiuHl ^ stated, tliei? eame out of tlie well alboiit lialf wjiy flwvii ; 
l)«t proof was not to be obtamed, froui tbe skies of tka well lidoi? .stoiicnl 

up wirii iaPA'e blocks of saiulstoue. To allow a point of m maeii ififeres! tn mimii 
in cknibl; wcmlcl Iiavc^ been luglily' culpable, and Dr. Spr^.' jiumedifilely sel about 
Kiiikiiij? A skaft parallel to the well, that the locale sidght be eiFecfuali}' hvX at ri's!* 

After idiiluiur through teak, both soft and hard, be came, I limtetauil, npua 
a bed of soft fatty reel soil, con tailing liodaks of lime, ami preseutly reaelied tins 
anxiemsly souglit limestone bed, fmiin whicli be hud the siaUsfaetimi yf d-u-tniloitih- 
kig smile rich s|.wei mens of shells. The bed is formed m^aelly !7 kethvhmty^ 
fff'Huft tuii'te. The shells are mihaktd of diifenut mu.U an bm-^ 

as the liufifl, and all of them are what is termed rtwsed slsellak I imih r-t-OHl, 
Imwerer, he is proposing to send an accouuf. of tfiem to the Asiafa. Siiriefr, .im! 
f shall not therefore feiiiurefta do .more thairi.afinimiicii!! the tlistovei*) to ymi -"<• 
3IoJ)mni flkkiMir, 


4.—INIH AN Zoology. 

Mxirffch from, the Fmeeedmgs qf ike Zmhgieat Jpri! 10, 

Mr. Gray enumerated the following species of the genus all «d' them 

as far as tlicir kuMftit has been ascertained, natives of hklia and the Indian Islands. 

, d.. 

'' Geaette de. France. Misi. Nat. Stippl iii. t. 47. ■ ' ' - , 

. Viveriu nlgni. iMamwa p. 20S. 

This species appears tf) be the 3imk and Wemei of Peaiianf s Qiiml W|icds» 

both takea from Sir Elijah Impey’s diwiags, bat not the Fiimeik IVemstl of t\m 
same 'anthorv which has hairy soles. There is a variety now living .iii the Gardctts 
of the Society, which may be called /uiipinoi>'HSy it being nearly black In cooh«- 
qneiice of the length and number of the black iiairs, which only show the liilvmis 
nncler-fur between their roots, it has a very distinct pale spot above, aadaGOtlier be* 
.meathj.iiieeyiL , 

The three following species are only known by the drawings of Dr. Hamilton and. 
Gen. Habowickb,' the former of which were liberally font lo Mr, IhiAY by Dr. 
Wilkins and Dr. Hoksfielo, in order to enable him to determine by acliial com- 
parison the species described from them by M. de Blainvlllb, The irst two 
appear to agree with Far, Typti^ in having nearly naked ears, and may possibly 
he the only varieties of timt species ; the tldrd approaches more nearly to Fan 
Mmngas. 

2. Faeadoxoeus Fennantii. Par. paliiie €lmrmemitldmimmm,fa«cm ok"- 
^euris saturatkrikm laieratMm f mriculh' nuMunmUa ; erklik aiMdk; 
ariuka^ caudaque dmidla apieali nip'esmiiUm. 

This animal is stated by Gem Hardwicke, from whose drawings the character is 
taken, to be found in the upper provinces of Bengal, and to be very desiraetlve to 
poultry and game. Its liead and body measure 21, its tail 23, -^making u total 
length of 44 inches. The ears and sides of the nose are pale flesh-coloured. 

^ The same curious fact is observable in the silkified fossil s1k4!.s lately preseisfcd by 
Dr. Spikbtiry to the Asiatic Society. — Bo. 
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It^rie^imoii^Bondar. 

d^ParadomrMS Bondar. ■ 

Vlverra .Bonciar. , Besin, Mamm, p. 210. ' 

' .'ThiB species inliabitS' .Beagal, whe^e^it .is called the Its head and 

body measure 25, its tail 24,~iimlimg a total length of 49 inches. Dr.. Hamjlto.n’s 
reduced Jgiire, from which .this animal .was described by M. de BLAiNVitLE, agrees 
with .'.Geiiv.HAFmwiCKE’s drawing. in almost every , particular, except, that in the 
.former the nose is, rather, sharper, and the tail not quite so bushy as in 'the latter. 

■ ' 4. Paradoxiirus prelmisilM^ 

' ■ . ■ . Ichnem,imn'prehensilis. .Hhm., 

Viverra prehensilis. Blanv. in J>esm. Mamm, ^, 208. 

'This species is only known from Dr. Hamilton’s drawi,ng'; it appears distiiicl: 
' from 'any of' the others, more .especially in 'the bands of the sides of the back being 
formed of oblong nearly confluent spots, and in the length of the tail, which has a 
long white tip. The central dorsal streak is not very distinctly marked, and the 
dark line in the drawing may perhaps be intended for the shadow. 

5. Patadoxurm Mtimnga* 

Viverra Musanga. Horsf., ZooL Res. t. 5. 

Viverra fasciata. Desni., Mamm. p. 209 ? 

The very young aninia] is pale ash-coloured, wntli three distinct black dorsal 
bands, and the sides spotted, its fur is very close and soft, mixed with scattered 
very rigid rather longer black hairs. 

6. Paradoxusus niJBius. Pm\ pallide fiamscenfi-dnereuSi pilis dorsi longmr-’ 
ilus apice hrunneis, snbilis fimesce'aii-alMdm ; dorso f asciis centralibus trlUm^ 
laimlmqiie maculis hrunnels mconspicuk ; capite, anriculis pilosis ^ pedibmqne 
eastmieis; eaudd prcetm^ imam basin negro'brunned : maenlm utrmqne adnasum^ 
atterius supra gmaSj fasd<sqtie intm^auricularis iranMersm pilk albo-apioulatis' 

This species is described from a young specimen sent to the British Museum by 
Dr. Horsfield : it may be only a variety of Par. Mmanga^ but cannot be the general 
state of the young of that species, which is described above. It is probably the 
Javanese variety of the Musang described and ligured by Dr, Horsfield, 

1. Paradoscurus hermapilirodihts, 

Viverra hcrmaphrodita, Pallas, in Sekreb. Sdngth. p. 426. •. 

The description of the glandular fold between the amss and pjenis proves this 
species, which is only known by Pallas’s description, to be a Paradosom'tis. It 
appears to resemble the preceding, but differs in having the entire throat black, 
and in its black dorsal bands. 

8. Paradoxueus Pallasii. Par. nigrescenti-grisem, nig7^o alboque intermiai^ 
ins, mfr& palMior / dorso fasdd latimculd macuUsque parvis ■idrinqm hueri- 

alib'm nigris } artubtts, laterihus inf erni, cauddqne nigrescenmus ; fade 7dgr4 
i maculd tdrinqm ad nasum, alterd sub omhs,fasddque transmrsd per fmitem 
■ pone genmad gnlmn usque ductd, atbis ; auriculis midimcuUs ^ guld aniice, 

' nigrmmitkdmfed, posticb dnereo-albidd } eaudd corpore longiore. 

^ 'Far.alMfrons. List in Report of Comdl Zool Boe. 1831, MmdF.m., Mim 
, ' , . Mm* ix. _ . 

This species Is described from a livisg,' specimen in the Gardens of the Society 
brought from Indian and presented by Mr, Buchanan. 
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y, F'i riABCiXinitrs C*RO?«.cf, Par. mnpra mprestprn, pUk phmhis' 
iaiih\ «f/A< JiiitmTiiff, plih aliin-r<)imtkik ,• anrundk t^phe nmihfmiik ; /mtk 
rvtenh' ad hrnin^ pedibvsi, &md(rqfip dmirantp apimii nurkn ^ 

nr.i'uVf pttkiid ml mmim virm^uc^ aihmqfM mimre frmik' 

Tke tk» lip.'ul and body is 21 inches, of the nme fo the fr«mf, nl llie 

far ‘d,{, of thf till Ibj of tise fore-foot to the elbow-jois-i! .inci the ♦h^t.uirs Iroot 
tite f>:ick of file fore- foot to the iVont of tlie Innd-t B inc'hrs. The r,v.eei«v i». de 
m riheci froiii a specitiiesi lately living in the Surrey Zoological flardeiih, ate! .dure 
pre.seiiled !>v Mr, Cross b> the British Miiseam, where holh the sldu aud sLcIfio!! 
are presmin!. 

10. Pata'io.rrrm^ kampits. Ogilby^ in ZooL dor»m. ir, p. .'101. 

11, PAiiAnoxriujs lf\MiLTONrf, Par. amiculhpkmls , (knnfpiKfMdnrrasrf^iiir- 

pdk nJf/ro-apkifditk' kirrmuik^ Avy rei fi'ppiem luarnhrum eftiumh^ 

rmn myrarum ;fack dorm anreoiore, dHyd miymid uh/rd imier^tPirnh/ai Shki'm- 
qai iiuprd, oeuio,s' ifa.srid mc/mli MPdid aiprd^ kimdi ulrhiym iirerkn irnkni- 
irummt ; pediiiMs dorm coneohriims ; mudu corpora smiuihmymrr^ rr/esveaH 
fyrummu ammiis aryaHiis SfdieqmHims ^Pyrk rn'ms apima. rpmufiurdtm. 

This species Ls chM?rilK (I from a lidp.g’ siwcimen in the Siirre} Zowfouu'al lhir« 
dens, which has been in !\tr. Cross’s possession about two years. 

■■ Pm&iemmst larmtus*' 

Giilo lamiiiis. Ham, Smiik^ m Orlf. Au. Kmyd.» ii. p. 281. 

Viverra larvata, Gray^ Spic. Zooi. p, 0. 

Piignma larvata. (Jray^ Proc. Comm. Zooi. S&c, i. p. 00, 

L"! Paraooxuruh TiiiviROATU's. Far. myrp.wenikyrkem, hi/rhyrkmmf m- 
pife satnmtmre ; iarmt faficiis tribm Imigifiidlmliha-s medtk ukiramcutihm . 
pedibm muddque corpora hngmre mgrw ; fmcie immamlaH. 

. Vlverra trivirgata, Mema.,^ Mus. Lcyd, . 

This species is described from a specimen, in the Leyden Miiseum, sent from the 
Moluccas. The teeth agree with those of the genus in every particular, except; 
that the cheek-teeth jwe rather shorter. 

14. Parmlo.%'mmH ? bmataiiis. 

Viverra binotata. Rehite,^ Bbw, Splc, ZooL p. 0, 

Mr, Gray referred this animal to the gemis Farado:mms with some doubt, he not 
having seen the teeth. Its wudk, however, is truly jdantigrade. Ilte imbiiai of 
Ashantee, given to it in the Leaden Museum, may be tjuestioned; it ivas obtained 
from an old Dutch collection, ia -which it is possible that the locaiities were not 
.■strictly ■preserved,' 

To this enumeration Mr, Gray added the indication of an animal known only by 
a rough sketch brought by Mr. F«dayson from Siam, and depovsited in the Library 
of the East India Company. This he proposed to call Farmh^'tmw Finkymmi^ 
and described as being paie-browii ; with a hand across the middle of the muxzie, 
and another across the orbits (including the eyes, and expanding*’ on the back of 
the cheek), the ears, and three continuous narrow lines along the middle of the 
hack, blackish brown ; the feet blackish j'and the tail^ cylindrical, lie also consi- 
dered it probable that the Ckeiie de Makeca of Sonnerat, Voy. t. the '/'(#. 
Malaccemk of Gmelin belonged to this genus, ^ _ wdth w'hich it agrcA'd In several 
particulars of its mode of colouring, although it differed in having a black 
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streak along tlie miclcile line of its belly,' a cliaraibtei* confined to few .'among' ' tlie 

Witli respect to tbe Parai&aww aurms of M.'F. Giivier, lie statfi<i :.l'liat;^h,e'was' 
iiiclinecl to believe,tliat:i:t'':really. belonged' to llie 'genns. ton account of i,ts naked 
soles, but was certainly not, 'as liad been imagined, the young of Par, T^fpus. 

Mr. Gray added, that tigiiresof the Farr. PemiamHi, Bondar^ prehemilk^ Pal- 
imi, and IlmnUtomif are engraired for the foitiicoming No. of' the ^ Lliustrations of 
Indian, Zoology.* 


VIL> — ^Analysis of Books. , . 

MiMlt of Asfrommtmi ObssrmtmM made at the Monl Me the Emt India Company's: 
Obsermiory at Madras. By Thomas Granville Taylor, Msq, Astronomer 'to the 
Monlhk Company. VoL L for I83L 

The Madras' Observatory has long since established its character, as well for 
laborious diligence in the proper duties of its professional calling, as for other 
collateral researches which naturally foil into the hands of a scientihc astronomer. 
Under Mr, Goidingham’s superintendence four ponderous foolscap tomes of 
astronomical observations were given to the public, and one volume of Papers ’* 
containing miscellaneous matter of great interest. 

From the imperfection of the instruments then attached to the establishment, 
(a 20-ii'ich ti’ansit instrument, a 1 2-inch altitude instrument, and a zenith sector,) 
the astronomical results were not of a class to satisfy expectations in the present 
advanced state of that science. In other investigations Mr. Goidingham’s name 
will be long quoted as of paramount author ^t 3 ^ His pendulum experiments at 
Madras, and on the equator, are of the highest value : his determmation of the 
velocity of sound under different pressures, temperatures, and directions of the 
wind, from a very long series of experiments, is most conclusive and satisfactory ; 
and his meteorological series for 21 years, although unfortunate in the hours 
selected for the Barometer, contains abundant means of fixing the curves of tem- 
perature and pressure for the latitude of Madras, 

But the present volume (printed also in a better form and type), is the com- 
mencement of a new and purely astronomical series. We may date the regene- 
ration of the Madras establishment from the year 1830, when a fi-feet transit 
instrument, a 4“feet mural circle, and a 5 -feet telescope equatoriaiiy mounted, 
which bad sometime previously arrived from England, all made expressly for 
the observatoiw, were set up for use upon a solid and insulated basement of 
masonry, 45 feet long and 12 feet broad, tapering to 6 at top, and 7 feet high. 

With every particular of the adjustment of the new instruments, Mr. Taylor 
makes us fully acquainted : the setting up and the error of the meridian mark : the 
errors of level, of collimation, of azimuth, and of the clock, for every day of the 
year ; and the formula applied in each case for the necessary corrections, Mr, 
Taylor is so far of tlw French school that he prefers computing the corrections due 
to each observation rather than attempting to avoid them by continual adjustment 
of the 'screws of his instruments, -and m this practical maxim we concur wdth him 
frbhi experience ; the more immovable the standing parts of an instrument remain, 
the more Consistent and even will the obsefyations-be found. 
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TIk? resnlt^i of our fisinmomer’s labour are not oisly itiosl lireditabls' |o luhhri’liy 
blit th(*y prove lirnr niiicli uiay be elFecred by steady, well-instnioted native 
for durlni^ Ibe six inotiths of Mr, Taylor's deputatiott to Calentta^ fo a^sisS In 
measiiritut llui Barraekiiiirdiasej for tlie ereai Trig'ouooietrieal .Survey, the four 
imndits attHclipd tf> tlic ohscrvatory bad entire posBessbsi of the tmiisit the insiral, 
and tlie Satcilite telescope, aud very few cases occur in wUicb tbcre is; mois tiMioli' 

** mwra?wte/Afed’ ivrainst mi entry in the register .• at first ottlc m.dmin iv 

intfuckr was cmistmilly giving annoyance by hreakiiig tlie crossfires of tin* trriiisi? 
as if to trv the pal fence of the new niavSier. 

iti all cmopaluiioiLs of results the olismatory Itself b made biiiiniSNl} ihe dp.,- 
this also is n proper rule, for the climate, temperature, or clearnesK of the air Invj* 
influiniees on refraction, ami Irradiation, which shomLl not be trusted in chfoicio | 
Tallies* Thus, our author t'mJs the qumu diameter of the ?,no iliiht’rbi**' 

(lioiv imicii r) from European determinatiofLs, The cJTecis of irciitimiroi are 
closely comiecletl with Ihc sensibility of the eye. BidVrcnces ofsixfir richt secarlH 
will occur with dillV rent observers, and, Mr Tayi.or says, it lUKliilfeiili mcier 
ill Dr. Mvskklyne’m catcibguesi to diseovtr wlieu anew aassatani caow, trosu 
. this drcumstatice, .. 

Following the tables of the smds diameter, we hare a very fid! table of II, A, roitl 
N* lb I). of the sun, with the errors of the lahleH coniputcnl for each ohMUOMiitoi, 
and tVoai these the dwilucvd obliciuity of ilui ecliptic for I si dmiuaiy IS'Sl Is found 
From observations near the sunnenu* solstice 03*3 4ti^ • ||, 
f roiiT do,. .. .. winter solstice 27' llig, 

0r after correcting Cloldingliain’s latitude of the observatory, hj — 7’iy 

..The; mean obliquity == 23" '27' 3T'*7 t in the Naut. Aim. it is 23‘» 27' 42"“ L 

But" we have not space to enter into detail, and must coniine oiirseives to the 
heads ■ of Mr. Taylor’s results. 

A table of the deduced error of the equinoctial points follows: jind then we 
have the A. R. and N. P. I). of the several planets, including the Georgium 

Towards the detmuiinationof the longitude, we have 8-1 comparisotis ofobsprvai 
R. A. and N. P. D. of the moon, with her interpokted place from the Nautical 
Almanac ; one lunar eclipse; am! 21 eclipses of dupitePs Satellites. 

Blr. Taylor here also notices the diderent eflects of irradiation lipoii dilTenmt 
observers, which cause the semi-diameter of' the moon to appear variable in its 
value, and necessitate an equal series of observations on both limbs to find the true 
passages of the iiiooiPs centred'. 

No attempt is made to deduce the longitude from the Innar transits, because 
sufficient dependence cannot be placed on the lunar tables. The observations are 
however all compared wdlh the interfiokted place of the moon, from the Nautical 
Almanac, and the errors of the tables set forth : they vary from + 15 tO'-^ .17 
seconds in time. 

The mean of the 1st and 2nd Satellite observations gives the longitude from Green- 
wich, 5 hours, 21 minutes, 5.4 seconds, diftering about a mile from Mr. Gomung- 
ham’s deterniination. Out of 51 observations of stars ciilminaling with the moon, 

^ In a series of lunar transits observed at Bewares, with m IS-inch inMicnmeiit , 
there was always a ditlerence between the observed' and calculated tiunM of lai* 
moon’s diameter passing the meridian, of nearly 0 second -in time.'— Jiaej, vii« 
dpp. 
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(not calumniating her, as the Printer's : devil has made it,) at Madras, five are 
provided with corresponding sights at the Greenwich ohservatory, and six with 
the same at the Cambridge observatory. From these the Madras longitude comes 

out 5 liOiirSj, 21 miiiHtes,' 3*7 seconds, ■; , , 

For the latitude we have 160 observations N. P. D. of selected stars with the 
mural circle by direct nmmi, and 171 by reflcdim from a trough of mercury ; the 
extreme difference amounts to 6", and the latitude deduced trom the whole is 

13M-' 9''*2l N. ■■ 

The comet of Jamiarv, 1831, followed as accurately as the' extreme faintness 

of the object would admit, from the 7th January to the 20th February ; its position 

^ was as follows 


Jan. 8. Comefs A. R. 17 29 27 N. F. D. 102« 34M0" / : 

Feb. 20. do. — 12 flS ' 49.9 ' 79; 23 52.6 

The last fifty pages (one third of the volume) are occupied ,, by a valuable and 
important table of the' places of the fixed stars, ' with reduction of the Madras cata- 
iogiie to the 1st January, 1831, and the differences of each star in; A.R.and N. P . D. ; 
from the Greenwich and the Astronomical- Society’s Catalogues. 

*< Of 423 comparisons of right ascension, between the 'Madras and Greenwich ca- 
talo‘’'ues, there are 376 cases in which the difference does not amount to two-tenths 
of a”second in time ; of the remaining 46, there are 34 within three-tenths of a se- 
cond • these have been carefully re-examined and found to be affected with a much 
less probable error than this amount ; of the 12 cases which exceed seconds 0.3, three 
are confirmed by the Astron. Society’s catalogue, and four only require further ex- 
amination.” This evidence speaks highly of the value of the Madras results, and 
they are not diminished by the larger proportion of discrepancies with the extended 
catalof^ae of the Astronomical Society, in which many stars have been brought 
forward from the less perfect tables of 1755 and 1800. “ Out of 863 comparisons 
which this catalogue affords, there are 615 which do not exceed half a second j 
of the remainder many are confirmed by the Greenwich catalogue, or by subse- 
quent observations at Madras in 1832.” 

Ill north polar distance the same • accuracy prevails ; out of 489 comparisons 
with Greenwich, 197 differ less than 1"*5 ; 122 less than 2"'5 j and 115 less than 
4''‘0 ; and out of 1114 comparisons with the Astronomical Society’s catalogue, 
693 come within 4'^ ; 315 between 4^' and 8" ; and 105 exceed 8". 

In a few years, therefore, we may confidently expect the “ Madras Catalogue of 
fixed Stars” to be appealed to as authority equivalent to that of either Green- 
wich or Berlin. In the name of every lover of the sublime science in this coun- 
try, we would strongly recommend Mr. Taylor to publish annually, in advance 
(and we offer him our columns for the purpose), a short and authentic ephemeris 
of the principal celestial occurrences, to be attended to by astronomers in India, 
such as occuitations of stars by the moon ; Jupiter’s Satellites ; oppositions of 
the planets ; transits and eclipses, &c. These should all be calculated for the 
meridian of Madras, to which as the nearest point of corresponding and nearly 
.'^simultaneous observation, our observation should be referred, .Meantime every 
Indian astronomer should provide himself with the volume before us, as containing 
■ 'besides the catalogues of stars, a- variety of useful and practical fornmlffi'for 
, V. the correcliop and reduction of observations', ■ . 

































L—Origm oftkeSMhja race, irmskied frmu ike Q| fLaJ, or the 
velmne of the mBo ckm m ike fui-gyar, mnimcmimj on ike lillit 
kef Bg M. Alex. Csoiiaa de Koros. 

On a certain occasion, when SsiAEXi^L (in the text 

Snmj^i-Tiigas hchom-ldmi Inks ; Sanscrit, BmMim Mim^ 
gmdnj was in the N'gagrodka grove (S. A^rmm)^ near Ber-skgtt GAd 
(S. C&pUmastu)^ many of the Shuhjm that inhabited ikpUmmiu 
being gathered together in their council-house, questioned one aaotlier® 
saying ; SBis-dtmAok / intelligent ones an adclriiss.) 

**’ Whence sprang the Skakgarace? What is their origin? What 
is the cause or reason thereof? And what is the ancient, national 
. descent of the Sldkgus ? If any one should come to ns, and ask us 
about those points, we could not tellMni whence the SkAkgm originated* 
Come, let us go to BMffmjdn and ask him. on the subject, that we may 
abide by his saying/* 

Thereupon a very great number of the Bkdkym inhabiting Cnpik^ 
vdstu, went to the place where Bhaoava'k (bc^om-Mnw hdm) was, and 
after having made their salutation by prosti^ating themselves at his feet, 
sat aside. 

Having addressed him by this term hisun-pa (Yenerable 

Sir !) they repeat again, how they had been assembled, oa what subjeet 
they had talked, and how they had resolved to come before him ; and 
then they begged of him, that he would acquaint them with those things 
that they might afterwards tell them to others. 

BHAOAviN thinking that, should he Mmsdf tell the history of 
the ancient national descent of the SMkgm» then the Tirikikw and 
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FurwrajaMs (oi* they that are not of his followers) -would sa}% 
that Gautama tells -whatever . he pleases, to praise himself and his 
tribe. Not to give them an opportunity 'for nsing'snch expressions, 
he refiectecl within himself who were there among his disciples, who 
could tell, ill an instructive manner, the ancient descent of the Shdhjm, 
■perceiving Mongalyana to be present, and judging, that he 
was a fit person for that purpose,, he called on him, saying, “ Mongu^ 
lyanai 1 am. somewhat ■ indisposed (I -feel some pain in niy back), 
and want repose ; be you empowered by me to tell to- the priests 
(GelongsJ in- an instructive manner the ancient national descent of the 
Shaky as He, nothing loth, assented, Shakya, seeing that he 

obeyed his bidding, and having folded up his cloak, and put it for 
a bolster or cushion, leaning on his right side, and laying his feet 
upon each other, wfitli a clear knowledge, recollection, and self-con- 
sciousness, composed himself to sleep, 

'■ MdNGALYANA,, (with the prefixed title S.Ayiismm, long- 

lived ; Ayiismdn MungitlyanaJ in order to collect his ideas on the 
subject, entered into a deep meditation, wherein lie saw the whole 
story. Recovering from his ecstasy, he sat down on a carpet, 
spread on the ground, in the middle of the priests. Then he addressed 
the Shaky as of Capilavdsta, in the following manner : 

Gautamasl (or descendants of Gautama, When this 

woxdd was destroyed, the animal beings Sanscrit 

Satica), mostly were born again amongst the gods, in that division of 
the heaven, wdiicli is called that of ‘‘ clear light” (S. Abhdstvdra, Tib. 

And they resided there for a long period of time, having 
an intellectual body, perfect in all its members and limbs, of a good 
colour, shining by itself ; they walked in the air or heaven, and their 
food consisted of pleasures only. 

, At that time this great earth was turned into mere wmter ; it consist- 
ed of one lake or ocean. At length, on the surface of that ocean 
there -was formed by the air a thin substance, like skim on the sur- 
face of boiled milk, that grew hard and covered the whole sur- 
face. That earthly essence was of a fine colour, odour, and taste. 
The colour like that of fresh butter; the taste like that of refined 
honey. Descendants of Gautama I , Such was the beginning of this 

Then, some animal beings in Ahhdswdra, having' finished their lives,' 
were born 'again to taste of the 'Conditfon of man, and came to this 
earth. ,They vrere with a perfect .body produced from the mind (or 


tiler iiailan iiifellectiial lK>dT)> liavingall their marabefsi anil liiulte eri'* 
tiro; tliey had a line foloar, and they were^hininp; by theinj^elves ; they 
walked in the, air i»r heawen, artel fed tm pleasures only ; lbe\' lived for 
a long periocL ■ 

There was at that tiinc in the world no sun, no mooii, no stun, iia 
distiiictioii of time, no moment,, no minute, no night and day, no 
Bioritli and year. No dbiinetion iuto.m-alc unci femah} They 

were called all l>y .this one imme, Animal Serm>i:!}Sh\j 

Afterwards an animal being, of u covetous itaiorc,, tasted wilfi Ids 
dnger^s top of the earthly ememe YSttki'b.ektd 
myre lie tasted the more he liked it, and the more he liked the more 
he ate thereof, till by little and little he ate aniouthriil. Other anitsia! 
bemgs, havii:ig\(d)ser\md him^ they likewise did the same, . 

When those uuimal beings had eaten, successively, each a nwuliifub 
then entered into their bodies solidity and heaviness* Tlie 'briglit!ies«* 
of their colour vanished, and then arose darkness in the world, 
iumm ! After there had morally arisen darkness in the world, tlie sun 
and moon appeared, and so the stars also, and the distinction of time 
into moment, Biiiiiite, night and day, luontli and year, began, 'fiiey 
jjassed thus a long time, living on that essential food. Tiiey that 
hud eaten but little of that food were possessed of a fine coiuplexioii 
or colour, they that had eaten nmcli became of a bad colour. And so 
from the measure of .food, there arose among them two species of colour 
Ha ! Animal being ! f have agood colour, thou hast a bad colour — > 
thus spoke contemptuously one animal being to another. On account 
of the sin of such proud talk with respect to colour, that earthly es- 
sence disappeared, 

Gmttmnas ! The earthly essence having disappeared, the animal 
beings, gathered together^ uttered many lamentations, and recollecting 
what a fine fiavour it had, regretted much the loss of that substance. 

Gmitamm ! After tlie earthly essence of the animal beings had va- 
niHied, there arose from the earth a fatty substance of a fine colour 
and taste. They lived for a long time by eating of that substance. 
They that ate but little of that food were possessed of a good 
complexion or colour ; they that ate much became of a had ca- 
lour. And thus from the measure obser%’'ed in eating, tliere arose 
among them two species of colour* ** Ha I Animal being ! I have a 
good colour, thou hast a bad colour ;** thus contemptuously addressed 
one animal being to another animal being, On account of the sin of 
pride, again, the fat of the earth disappeared. 




Gautmnas / Tlie fatty substance, of tbe' .eartli having disappeared, 
the animal beings gathering ' together, uttered lamentations ; aiidrecol*- 
lecti'ng what a hue flavour it 'had, ’ they regretted much its loss; but 
they could not tell in words their sentiments. 

GffuiamMs.! After the .greasy ■ substance. of ' the earth' had vanished, 
there arose a .sugar-cane plantation, of a fine colour,' odour, and taste. 
The animal beings passed' afterwards, a long time by living on that 
food, until the same cause led to its disappearance. 

/ ' After the ' sugar-cane plantation had vanished, there 
came forth clean and pure (rice), without being plooglied or sown, 
having no straw, no .husk, no- chaff; if cut in the evening it ripened 
again till the -next morning (or there was every evening, and morning 
.ready a fresh 'crop). .The animal beings passed a lo.ng time Jiving 
oii'sdh, 

. , From ' the ' use of that fruit there arose the distmction of sexes.. 
Some, of the animal beings became male.s, and some .females..' '.'The,''. 
.difierentsex.es ..regarded each otlier with -fixed, eyes. ■ The.: more .thiyi.; 
regarded each other, the more they became affectionate and desired 
each other. Being observed by others, they v^ere reproached by 
them for their actions, and hated. They threw on them stones, 
clods, &c. (in the same manner as now they use at the cele- 
bration of nuptials, to cast or sprinkle on the bride scented 
powder, perfume, chaplets, clothes, and parched rice, saying. May you 
be happy 1) and reproved them much. The others, in their turn, replied, 
^'Why do you thus abuse us now, is there no other proper time for 
tellingus these things ?’* 

Gmitmms ! Thus wdiat anciently w^as regarded as an immoral action, 
is now taken for a virtue. They restrained tiiemselves foi’ a time (for 
2, S, or 7 days) from satisfying their lust. But afterwards not being 
able to contain themselves, they commenced to make some covert, or 
hiding place, whither they might retire from the sight of others to 
satisfy their lust ; ;.''.sayin.g' '' repeatedly will practise here what is 
not to he done elsewhere, and uttering, khyim; covert, covert, 

or house, house. "■ . ,. - ■ ' , ■ J-:' 

Gmtamus ! This is the first beginning of building houses. 

, They used to , gather in the evening the sdiu that was required for 
the evening repast, and in the morning that which they wanted in the 
morning. Afterwards it happened. once that a certain animal being 
having gathered sdhi in ’ the evening for the next morning also, when''' ' 
he was called on by another animal being' to go 'and gather sdiu^ he said' 
to him, G ahimal being, take heed -tQ thine, .own miu, 1 have brought 



ycster-oYcning' tlie sdh^ wliicli I require this Then 

other aiiiiiral bciiis:^ reflected with himself thus; Ah wvll then! 
f shall hereafrer t.ake sdlu for *3, 3, tuiy for 7 days, at once/' lie 
did dflcrwurds accordingly m he had said, Tliest au auiiiirtl Ikniiy; 
said to iiim, Come, let us g’o tohriog iaihid* He then said to him, 
aiiinuil beiiigntjikc care for tliiue own sdia ; ** I for myself have bivjugfd al; 
t»aec\ for sevcii days/' Then that aiumal bcaig rejected with lymaeft 
thus, O well, very veil,!' skill hike at once few liiteeii days— -for 
one luojith.’'' And lie did accordingly. When the sdh hsid fkicu 
token thus hy aFiticipation by these anisoul beings, there grew after- 
ivai'ds siiiii that was covered with straw, husk, and chafh dud 
when cut clown*, grew not again. 

Tlieii those smimui beings assembled together, and redecittl on IhiuV 
fcxiimnr state tliiis : ■ 

Slm-dmi^tyk ! Sic.) leaves 16S, 169. [Hem fol- 

lows a repetition of the above described stories respecting tk^ severiil 
changes that took place in the state of the animal beings. How |ierfeet 
they were formerly, and how degenerate they are now.] 

Afterwards, being gathered together, soiue of them said, ** Weiiuist 
mete out the land and assign the boundary of each properly ; wiy- 
iiig, This is tliiiic, and this is mine.” Accordingly, they lucasured anti 
divided the land, am! erected knd-marks. . 

Gawtamm ! This is the first time in the world that im«en coimnciiccd 
to erect land-marks. Tills also was a natural consequence, 

It happened afterwards, that an animal being, wdio had his own mtk, 
took sway that of another not being given to him (or stole It)* 
Other animal beings having seen him, that, though he had his omi 
sdiu, lie had taken away that of another, not being given him, 
they said thus to him, ** Oh animal being ! thou having thine emm 
sdiu, why takestthou that of anotlier, without being given thee They 
seized him and dragged him on this and on that side, and took him inta 
the congregation, and then reproved him thus, Sirs ! this anioml be- 
ing, having his own $diu, has taken awmy three times that of another 
without its being gjiven unto hirn.'^ 

Then those animal beings said to this, thus, ** Oh 1 animal being, 
thou having thy own sdh, why takest thou that of another wliicli he hud 
not given thee ? Oli ! animal being ; go now away, henceforth do not 
act in this manner Thou that animal being thus said to the citlicrs, 
'‘intelligent beings ! This animal being having dragged me on this side 
and on that side, on account of the sdiu, taking me Into the congre- 
gation, has also abused me (with his language).'' TIiob those aniiiial 
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beings thus said to that animal, “ Ha ! animal being ! after having 
dragged this animal hither and thither on account of the sala, and 
having brought him into the congregation too, why hast thou abused 
being, go thou now thy way, hereafter do not thus.” 
t hen those animal beings reflected with themselves thus, Intelligent 
bemp ! On account of si/a, one is dragged hither and thither, and 
IS rebuked also in the congregation. But we should meet, and from 
among us we should elect one (who is of a better complexion, hand- 
somer countenance. more beautiful, more fortunate, and more renown- 
ed) for the master and proprietor of all our fields or lands. 

He shall punish from among us those that are to be punished. He 
shall reward those that^ merit to be rewarded. And from the produce 
o our lands we shall him a certain part, according to a rule, 
rhej accoidingly met, and elected one for their master and proprie- 
tor of their lands, and for the arbitrator of their controversies, saying to 
him ; “ Come, animal being, punish from among us those that are to be 
punished, and reward those with a gift that merit to he remunerated ; from 
ail the products of our lands we will pay you a certain rate, ac- 
cordingly to a rule.” Afterwards on both sides, they did accordingly. 
Since he was carried (or honoured) by a great multitude of ani- 
ffl^ heings, lie was called Mmg-pos hkur^va; BsiDs,^ 

crit, E^ahd Bammata, “ Honoured by many.*’ 

Gautamas ! At the time of Mahd Sammata, man was called by this 

'■v .^'Animal 

[The following five leaves (from 171— 175) are occupied with an 
enumeration of the descendants of Maha Sajimata down to Kauna 
at Poiala (§'Q^^ Gru-hdsin* the harbour.) He had two 
sous, Gotama and Bhakadhwaja (T. rNa-va-chan.) The former took 
he religious character, but Gotamaheing afterwards accused of the mur- 
der of a harlot, was unjustly impaled at Potala, and the latter succeeded 
to his father. He dying without issue, the two sons of Gotama inherit, 
w o weie bom in a prceter-natural manner; from the circumstances of 
heir birth, they and their descendants are called by several names ; 
as, «Jr3|'QjKi'|iv (S. Angirasa,) NyMi- 

Bu-ran^ 

the otb ’ ■ brothers dies without issue, 

the otlier reigns under the name of iKsuwAictr, 

‘-iescendants (one hundred) after: 
wds successively re, gn at The last of 

The ancient or the modem TaMn, 'at theikoutb oftheindus. V 
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vliom was IMnvakii Viniclkilsa,, (or 

Vjclehaka.) He lias four mm. 

QgQj^ and After the death of his first wife, he marries 

aguiii. He obtains the claiigliter of a king, under the coriditiim that h.c 
slia.li give the throne to the son that shall be hum of that: |iri!icej?s. 'By 
the contrivance of the chief officers, to make room for the yenwg* priiire 
to succession, the king orders the expulsion of his four sons. 

Tliey taking their own sisters wkli them, and accympanied hv a 
great iimltitiule, leave Potnia towards the l:liuudiiya, aiui 

reaching the liarik of the BkagieatM river sellh. tlauv 

not far from the hermitage of Cafila the Mkki 

ami live in huts made of the branches of trees. Tlicyvlsee there 
on hunting ; and sometimes they visit the hermitage of Cafh^a the 
Rislii. He observing them to look very ill, asks them why tliey 
were so pale. They tell him how much they suffer cm accyiii.it of their 
restraint or continence. He advises them to leave their own iiteriiio 
sisters, and to take themselves (to wife) such as are not I’iorri of 
tl'ie same mother with them. O great Rishi ! said the princes, i$ it 
coavenieiit for us to do this ? Yes, Sirs, answered the Eishi, baiiisl'ied 
princes may act in this way. Therefore, taking for a rule the advice 
of the Rislii, they do accordingly, and cohabit with their iioi Mite lino 
sisters, and have many children by them. The noise of them 
being inconvenient to the Rishi in his meditation,he, wishes to change' 
his habitation. But they beg him to remain in his own place, and to 
design for them any other ground. He therefore marks tlieai out the 
place where they should build a town : since tlie ground was given to 
them by Cawla, they called the new city Capihmsia, They multiply 
there exceedingly. The gods seeing their great number, show them 
another place for their settlement. They build there a town, and call 
it by the name of Lkm-hstun, (shown by a god.) 

Remembering the cause of their banishment, they make it a law, 
that no one of them hereafter shall marry a second wife of the same 
tribe, but that he shall be contented with one wife. 

At Foiak ( the king Ikshwaeu ViKTOriAKA, recollectiiig 

that he had four sows, asks his officers, what has become of them. They 
tell him, how for some offence His Majesty had expelled them, and 
how they had settled in the neighbourhood of the Mmaki^u^ and tliat 
they have taken their own sisters for their wives, and have been laach 
multiplied. The king, being much surprised on hearing this, exehyms 
several times : Shdk^u ! Skdkfu ! Is it possible ! ■ fa it possible ! (or 
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O daring ! O daring !) phod-pa, and this is the origin of the 

S'kdkya name. 

Aftertlie deatlioflKSHWAKuViRUDHAKA, 
at Potaia, succeeds Ills younger ■';son igyal-srii 'igak, 

(he that desires to reign.). . On, his dying without .children, the banished 
princes successively inherit, „ The three first have .no issue; the son of 
the fourth prince,, k, Gmg-hjog, His son is 

His descendants to the. number of 55,000 have reigned at Capu 
lavdstM.^ [All enumeration of the^ princes who reigned at Poiaia after 
Ikshwak'u' follows, which is indentical with the list in Sanskrit authori- 
ties ; the names being translated into Tibetan according .to .their. literal 
meaning ; as for MaM, Bmmata, Mangposhkur-va, greatly honored, &c.] 
.Here ends the narration of Mongalyana. Sha^kya approves and re« 
.commends it to the 'priests. ■ 


IL— '*S'eco»«l report on the Geology of Hyderahmh By H. W, Voysey, 
Esq. Surgeon mid Geologist to the Trigommetriml Survey of Indm^ 
dated Becanderahai^ the June^ 1820. 

I had the honor of submitting a geological description of part of the 
domimons of His Highness the Nizam to the Marquess of Hastings in 
June last, since which I have visited a considerable additional portion 
of the same conntry, including part of the Honorable Company's terri- 
tory. I now beg leave to offer a more complete geological sketch of 
the country through which I have passed, embracing in a great measure 
the substance of the former report, hut more systematically arranged. 

The space included between the extreme points of my different jour« 
neys is about 3® of latitude aud 5® of longitude, viz. from 16® to 19® 
N. lat. aud from 77® to 82® E. long. : within it are four rivers, the 
Goddveri, Kistna, Maujira and Momsa, two of which may be ranked 
among the principal rivers of India, viz. the Godaveri and the Kistmk. 
The two first-named rivers take their - rise in the Westera Ghauts, and 
some of their tributary streams at their origin are only separated a few 
miles from each other. Their general course, is nearly south-east. The 
Manjira differs the most from that course, being forced to double on 
itself when it approaches the high land, commencing about thirty miles 
north-west of Hyderabad^ The course ' of the rivers accords with that 
of the ranges of mountains, and -the valleys through which they run. ' 
'"v : Mmntaim* 'V. 

The'gmnitic part of this country may be called both mountainous nnd 
hilly, and in the plains and vaHeys are^ found elevations which are mini- 
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atiirca of tlK^ lotticr r*'iiigcs. These taages are few in iiiinihcr, awl re* 
iiiyxkably iuter-opted and irregular* their exteasba irieaii^iikrahle, am! 
tlieir height above the level of the sea about 2,500 ft., leobt of them 
falling far short of that height. Single isolated liilk ami grt^nps, willi 
roiiiiil and conical smiiniits, are by far their most coniiison feuturcs* 
Althoiigii. the complete isolation of these hills amt gmiips first 
strikes the, observer as being the prea-diliug charaetcr, on a dciser <*.s- 
riiiiiiiatioii it •will be fouiicl that the apparently isolated kills are eoumxU 
cd at their base by scarcely distinguishable elevations, piir*aiiitg 
jN* \\k and B. E. direction, common to them and tlie larger iirio. 

They are. extremely bare and rugged in tiieir outline, mul cyii.dst of 
piles of rock, one block being heaped above the other in irregular hikn 
cx‘Ssioii on an enormous mass of concentric granite, lu the process (d‘ 
dfcompositiou these form tors and logging stones of u singular ap- 
pearance, . ■ .■ 

; The hi!! on which the Fort of Bimnumigarh is built aaitl that of Miid 
./l/i, 2017 ft. above the level of the sea, may be taken as sptrimeiir-^ of 
the isokited hills and groups; and the ranges of Muihipiir and Gok 
imdu as specimens of the continued. The only parts of the country 
which are entitled to the iianie of plains are tliose in the acighbourhoad 
of the rivers, being formed by their inundations and therefore of aiuill 
extent, ' " ' 

The above description applies to the greater part of the granite 
country : those ranges of granite however which run N, B. and S, W. 
from Guntur to Gomimmi, forming the pass of the Kisina at /hy- 
wdra and that of the Godaveri at Pdpktmda, are of a dilferent character; 
the ranges being less interrupted, more elevated above the plains, 
although not higher above tlm level of the sea, and altogether of ti dif- 
ferent structure. Their sides are very precipitous, and oblige the.trii- 
veller to use Ms hands and knees for a considerable portion ol\ the, 
ascent* 

Their outline is not at all ragged, and the logging stoaes and tors 
of the former granite are nowhere visible. 

The Cavalry cantonment of Ba'uaba'm, six miles N. of SeemderdbMp 
is one of the highest inhabited villages of the granite country, and from 
tlience to the northward, the country gradually decreases ia height as 
far as Memwkpet : the same takes place more suddenly at Mdkupur 
to the eastward, and at Fatumherd to the M. W, The city of 
Mgderabad, close to the walls of which the river Momsu runs, is by 
barometriciil measurement 1672 feet above the level of the sea, and the 
cmitoiimeat of W 1837, which agreei* with CoIomcI Lami- 
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TON ' $ t rigoBometrical nieasurement .. , witMn ■ 1 9 ■ feet . . . , : .. Golon el L am b « 
ton’s observatory being 10 feet-.higbyaiid tlie bouse w tlie obser- 
vatioiivwas . taken between 5 .arid-10, ; ,'feet lower; .tiiaii", the. , base of tlie 
observTitoiy, ' the/ agreement' wdl. be -miicli closer. ' , . ' 

, The outline of the basaltic trap Mils is smooth and rather flattsiieci:. 
... .with a few conical "elevations in the Tange or they consist of aii'hccit-. 
rmilation of roimdliills .with ■ deep ravines intersecting rind separating' 
them . ' ' They are covered with long grass to their ; , s'ummits. Their " 
'com-se is'te granite ; they cover,, but it' frequenter bap- ' 

■pens that 'iio regular direction can be perceived. ■ 

■The sandstone country and . rocks ' are flat, the sides of the liills' 
steep, with e.xtensive'gaps in the course of their range, at, times nearly 
■'reaching' to their bases'; their direction is N. W. and S. E. or nearly - 
so, and it is probable that they - extend over a considerable portion of 
the S. E. part -of 

■ Mivers, . ■ ■ ■ 

The rivers of India, and particularly the Goddveri and Kistna, are 
subject to great variations in the quantity of their waters dependent on 
the periodical rains. The small rivers are nearly dry in the month of 
May, and the channels of the larger contract to a nfth from their size in 
the middle of the rains. , 

I before mentioned that the tributary streams take their rise near to 
each other, and pass through a country of nearb/ similar formation, viz, 
basaltic trap, and discharge their waters into the sea within 60 miles of 
each other by several mouths, which like those of the Nile or the Ganges 
run through a delta formed by tlieir own alluvium. Tlieiiwvaters are much 
discoloured in the rains, and deposit on their banks and throughout the 
wdiole extent of the inundation, which takes place more or less every 
year, a thick layer of black alluvial soil, called by Europeans black 
cotton soil.” These banks vary from 50 to 30 feet in height, the 
latter being the usual height of those of the KistncL About 50 miles, 
from their embouchure they both pass through the chain of granitic 
mountains which extend from Gantur to Gondwdm before men- 

■ The pass of the Kistna at Bejwdra is much broader than that of the 
GoMven nX 'Bd^konda. -This'^ 'may be- the- cause of the’ more extensive 
inundations of the latter, since its channel is contracted ixom a breadtii 
of two and one mile to two furlongs by the lofty and precipitous sides 
of these mountains. This, defile constitutes the S. E. boundary of His, 
Highness’s doniinions., _ Its. extent fromfhe last' Nizam's village to the 
nearest Company's vill^e is about tea. miles, which space is uninhabited* 
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tile liaiiks or ^kicF of tlie nouBtahi ^len'ir so s^torp a« even to preclii-ie 
eoiiiniuiiicatioii in niiy other mode than hy water. 

The extent of the modern iminlitiun wirie?;* from Jax !u three 
miles on each sitle of the river, bat judging' from the distance at wliieli 
the blach alluvium is found from the banks of the river* these |H‘riioiieul 
Hoods have been more extensive*. 

The last took place in the year 1816, and washed away homes Jihil 
rattle in great ii.iimber.s ; and there are traditions of two iitiicrs ui fhc 
course of the hist ceiitmy, each greater than the last, I ;uii ufti jihie 
to speak with m much certainty of the iruirulatioos of the Kklufi ; 
i have however seen the black alliiviuni covering tlic plaifi in 
which the dlainonc! mines of .P«r/ai7 are sitaated, cxtciidhig six nidos 
from its banks; also at Skemummiedjiei, live iiulcs 'S. \\\ of its 
bank. 

These inundations are considered as important heriedls by the iiiliii** 
bitaiits, and the produce of the land is proportiomilly increased afU.T 
flieir occurrence. 

The lakes I have seen are all artihcial, and a.rc found only in the 
granitic ami sandstone country ; they are usually formed by iiniliag two 
projecting points of knv hills, xdiidi nearly separate tlie upper half of a, 
valley from the lower, by enormous causeways of granite, or iuomuls 
of earth, xvhicli collect the diferent streams rushing from lliejiilk 
during the rainy season, forming a sheet of water from three to tco miles 
In ekcumference. 

This mode of retaining water artificially is probably coeval witli the 
first increase of population in this country, as the small snppi}’' of water 
derived from wells would not be equal to the cultivation of rice, wliieli 
is the only grain extensively produced in the granitic soil 

After the rains the loss they sustain from irrigation, evaporatioo, Ac, 
is supplied by infiltration, nevertheless many become dry before the 
monsoon recommences. Those tanks which are negie.cfetl and no 
longer supply rice-fields are speedily covered witli the large leaves and 
flowers of the neiumbo miku, othdla alkmokles^ and other aquatic plants : 
their waters acquire a noisome smell and unwholesome taste. The num- 
ber of tanks and their state of repair aflbrd a fair criterion of the pro.«- 
perity of the country. 

♦ From subsequent observations, I am iadmed to beiieve that this alliiviiiuji or 
tliluvium wm the result of a deluge of water which found its course to flit* sea hy 
the present opening of the rivers— aatl that'they have done wo more than form 
their beds ia il. 


2 33 2 


. \ SmBnirRepofi m^the::Ge(dogy\:^M^^^ [Aug, 

Tkey are. lesS; frequent iu ■ tlie- sandstone- coniitiy,;-andllie;nnirrigated' 
cultivation is, accordmgly mGre'.abiandant. , .' 

In the .^.basaltic,, trap they are rarely, seeiij -and .the irrigation' of lice 
when cultivated is performed solely by. wells.. .- 

Mot Springs. 

. : There, are two.-,liot»springs.- One. called Gonddla is situated in the 
sandy .bed of. the Godmerit about two furlongs- from its left ba-nk^-..a.few 
in.iles:., below, the ' pagoda of - Baddrachelum^ It is -.covered, -in tke...:i'aiii 3 r;. 

. season: by the river, but is left dry during the greater part-.-of. .the year.: 

... .-The bed of the river .about one 'mile- and a' half wide contains granitic?, 
sand, .above -which appear rocks .'of granite and trap m.ixed in 'various 
w.ays...-. ,. - - ... 

.The. spring is situated close to these .rocks.. W.hen I visited it -.-i-n 
February, it was covered with sand, and we were obliged to dig in three 
places before we discovered the hottest part. Around this spot to the 
.distance of 15 yards , the temperature- of. a stick thrust into the ground ' 
■was sensibly raised, and on digging to the depth of three four feet, 
water was found hot, but of an inferior temperature to that of the 
central spot. Its temperature at sun rise was 139°, that of the others 
120° and 130,® whilst that of the air and river was 70®. The falling 
ill of the land, the pit being about four feet deep, so evidently reduced 
the temperature, that it is very probable we should have found it much 
higher on digging deeper, which we were prevented from doing by the 
inconvenience the labourers suffered from the hot-water . The presence 
of sulphuretted hydrogen v/as sensible to the smell ; but the impreg- 
nation was not strong enough to blacken a silver pencil case : the tis- 
sue of a slipper was slightly discoloured on being dipped into the 
■-water.:,:;'"" 

. - .O.n evaporating 2880 grains, .six grains of : saline - matter '.were left r:' 
behind, consisting of sulphate of soda, common salt, and muriate of 

'lime.*.-:-. V. ■■.,■,■' ,. 

It is much resorted to from its supposed' efficacy in curing cutane- 
ous disorders. It is worthy of .remark, that the rocks in the neigh- 
bourhood contain no iron pyrites, . Its heat therefore cannot be ascribed 
to the spontaneous combustion ,of , that, mineral. 

On the opposite bank of the river is a bluff rock of sandstone, through 
the crevices of which water infiltrates' and is collected in small reser- 
voirs, caused by the continued dropping on , the soft stone. ^ Its tem- 
perature at nine o'clock was 68"^. I do not consider this to he the mean : 
temperature, of the place, since its ■ latitude^; 18®' N, and height above 
the level of the sea not exceeding 130 feet, would make its mean tem- 
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peratiirc? tfiiicli Mg\in\ it is railed by the natkas, ** the cold 
In coiitradislinetion to its neighbour Oondmh. 

About SC# iiiileH to the M. IV, of this place is the hot-spring of 
Bmujdh, sitiiotecl in a valley siirroimdec! by sandstone roel«. It is ti 
pool of water, about 40 feet long by 20 broad imd live feel duep, Ffiini 
the tloepast part a miniber of bubbles of air or steam are Ciiiitimiuilr 
ascending ; there its tei.upe,rature is 110% hot at the sides tOlf , it luihb, 
ill solution a small qiiuntity of carbonate of lime, it is surrauiifled by* 
loo“sc blocLb of a porous black JimCfctone : the water is ami 

remarkably pure in other respects. 

I have frecfucritly received iriformaticm of the existence oi" sprintrs s>f 
•water both in the granite, the trap, and the sandstone eoimtueis luif. 
have always }»een disappointed in my search after them ; as I have 
invariably found that the rills which flow clown to the rivers, are siip« 
plied hy infiltration of water through the rocks, from the higher gresund, 
and their temperature always that of the surroiuKling atniiisplitn’c* 
This perfectly acxiords with the structure of the comitry, and ilie a'bfxmce 
of rain during eight months of the year. The hills being none of tliem 
high enough to intercept the clouds, and deprive them of tlieir m^ater* 
The temperature of a well at Beder, 200 feet deep, -was 11'^ iu the 
inoTitb of March, and that of a well, 40 feet deep, at Bi^cumlemlmd^ 7 S'* 
ill November and in June : this is probably very near the mean tem- 
perature of botli places* 

■ , ■ ' ■ Bmts^ 

Tiie fertility of the soils which compose the cultivated districts of 
the granitic part of this province would depend greatly on. tlm facilit}** 
wdth which the rock of which they are formed, decomposes, ivcre not 
water the most important requisite in the caltivation of rice. The soil 
is of course siliceous, but varies as much as the gi*anite rock itself, 
which will be described in another part of this sketch. Generally, it 
has few spontaneous productions. The rich valley of MI&lkGpMr forms 
an exception* and it may be said that usually the spoutaneons fertility 
is in the inverse ratio of height above the level of the sea. 

The following is an analysis of a garden soil ab the cantonment of 
Secandembad, which has not .received much manure. 

Specific gravity of so,iI i‘70. Four hundred am! eighty grains con- 
tainecl; vk. 

Of'^vatetof absorntion,,, lb gn. 

Stones, consisting of qoa'rta: and felspar,. . „ , , , , 255 

Vegetable fibre,.. 2 

Siliceous sand,..,. 

"421 
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Of minutely' divided matter 'separated. 'by infiltration':; ::viz. 


Carbonate of limej . .... ..... »« ,.7/ 

Vegetable matter, 'destructible .b^.-heat, ,* , ... ....... , 7. 

Oxide of iron,. ...... .......... . ....> ...... .2.5 

Soluble matter, common salt,. . . . ., , 4 

. Silica,.. , . , . ..; ' 20. 

Aliiiniaa,. \ 8 

-Loss. ...'10.5, 


"Total. ' '48CI.'0'" '.'7 

The soil of the' basaltic trap country 'is generally very retentive 'of 
moisture, and accordingly those plants 'which do not require an artifi- 
cial supply of water are its principal productions : such are cotton, 
jovan (Ugusticum a jwmj , hox^e gram, Zea mmjSy Cartlmmus tinctorius, 
Ticmm communis,. &c. &c. 

The iron, clay in the . environs of is very sterile, and is so 

porous that all water percolates through it to the substratum, which is 
basalt ; from this cause it is that the wells at that place are deep. 

The sandstone soil contains a considerable quantity of clay, and is 
retentive of moisture ; irrigation is however employed for rice, and 
generally it may be said to partake of the nature of both the trap and 
granite soils. 

Above all others that I have hitherto seen, that arising from the de- 
composition of the clay slate marked B. in the map, is the richest and 
most spontaneously productive. 

On the tops of its mountains T saw the loftiest teak trees, and in its 
plains the most exuberant vegetation. 

The black alluvium found on the banks of all the rivers except the 
Motissa, which takes its rise in granitic country, is of the same nature 
with that which covers the trap mountains from the decomposition of 
which it arises. 

Koc/cs. ■ 

The description of the soils naturally leads me to that of the rocks, 
of the debris of which they are composed. 

The granite is found of all shades of grey, from black to white ; the 
most predominant is reddish grey ; these colours depend upon the fel- 
spar and the mica, and on the hornblende, which often occupies the 
place of and accompanies the mica, and is with difficulty distinguished 
fromyt. Compact felspar of a greenish tinge is a very common ingre-* 
dient, and in several places I have found carbonate of lime a consti- 
tuent the quantity, however, is_ generally small, and only to be detected, 
by its ^ effervescence in acids.- A ^tuffiacepus limestone is found through^ 
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out tlic' graiiitc in neats and beds ; my knowledge of it is yet too limited, 
til dvcitle. on Its nature* 

Tli(‘ crraiiil'c very frequently contains aogitlar and rtniwled masses tif 
a inicaeeoiis gniriite, wliich appear to have been tmelosed in if: wlam in 
a iliiid istate ; at times tbe edges of these iii asses are conn nixed ^utk 
those of the coritaining’ rock, and at others the adhesion is sisi 

to allow the iirass to hiJl out,- as the more easily deeompustilde itedriK 
xvrun-' am ay. f liuve seen these musses, through the wlmle t'X’c lit ej 
the granite country; and it first suggested to me the prokibiilfy of th? 
eonf’cinporancous formation of the whole, 

I may here observe, that tiie speehie gravity of these masses is a ter 
than tluit of ilicir .matrix, as is also tlie.ir infusibility, from the gr-cater 
quautity of mica tliey contain. 

The granite of the Vodnvprl at Fti^Jainiu is nmr in ii^iKT^drlr* 
layers. .It contains half-forraed garnets and micuceoas iron ore. 
The felspar of some specimens has a very pearly lustre : tliis inineraJ 
is sometiiiies wanting, imd the rock then consists of quartz and garnets* 
with a few specks of micaceous iron ore. 

At Bejmmt the granite is slaty (gneiss), w'itli an eastum dip at an 
angle of 70 or 80 degrees ; the lei spar Is more abundant. In some 
irregular veins of earthy carbonate of lime, I fomid earthy grey imiii- 
gaiiese ore. ■ ' ' 

At Gimribpet, a' few miles from ' the rock which , I be- 

lieve to bo a contiiiuatioa of the Kabiikgfri range and connected witli 
the granite of the province, is a compoiiiid of mica, kyanite, ganiotSs 
cpiartz*, and felspar. If tire rock were at all slaty, its liaime would be 
mica slate ; it is however not at all schistose, but a solid mass of 
rock three hundred feet in height, and four or, live hundred in length. 

Trap vmns. 

The trap veins which run through this rock constitute the luosl 
remarkable fact in its history* They consist of hornbleiKle rock, green- 
stone, greenstone porphyry and basalt, containing niimite crystals of fel* 
spar* They are found in every part of the granite, ami have geiieniOy 
the same direction, nearly E, and W., with a zigzag course of various 
length and breadth* 

Some of them have been traced fifteen or twenty miles, tbeir breiMith 
varying from a few feet to 100, 200 and 300; at times their edges are 
com.raixed with those of the granite; the central masses affect a rhomboi- 
dal form, which in the Ciiurse of their decomposition her’ome rounded. 

Ill a few instances I have seeiithese' trap- rocks in beds ivhieh du not 
appear to have any particular directions. ' 
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This was tlie case My /the bed', of .the 
also . 011 ' the' banks of the river, ^ and 15 miles inland, 

.shah, and at the foot of the micaceo-asrock' of' Ghanbpet, . 

Baiidstone. 

Tlie .sands.tone varies considerably 'in composition and colour. Its 
%mriations however occnr principally in the neighbourhood O'f 'its jun'c-', 
tions,:withThe'-o.ther Its most common cement , is' lithomarge, 

which is ' also ■ found , in it ' in nests and beds of various^ sizes, ; and ' of' 
colour both. white and reddish white. 

y . it' is thus found at JaUikaru Gtidani, 20 , miles N'. E., of 'EMoreyeit 
CkmMpet^ at Faiunslmh, Mangapet and Tyellapdram, 

At its junction, with .the granite to the S,. .E. of Hyderabad, twelve 
miles from Thatkur, it would he scarcely recognized as sandstone. 

It there consists of a conglomerate, containing pebbles of quartz, 
felspar, a few scales of mica, and rounded pieces of a rock resembling 
the granite of Pdphmida, in a cement of indurated clay strongly im- 
pregnated with iron. It soon however changes to a rock, containing 
grains of sand cemented by lithomarge as before described. 

The rounded pebbles of quartz, in some instances, form nearly the 
whole of the mass. It sometimes contains septaria of a black ferru- 
ginous sandstone of a curvilinear form, which project as the rock de- 
composes. 

A few miles to the N. W. of Buddracliellain commences a range of 
fiat sandstone hills called by the natives Vindhaya ; they extend upwards 
of sixty miles on the right bank of the river. 

Both white and grey sandstone were brought to me gathered at their 
■ 'bases. 

At the junction of the sandstone with the granite at Ramgiri it 
contains crystals of red felspar and a few scales of mica. In no instance 
have I seen this sandstone stratified. The height of the highest fiat 
range is about 3000 feet. 

Basaltic Trap. 

The basalt' ' which covers, the granite to the N. . W. of Hyderabad at 
first appears only on the summits of some of the hills ; the latter rock 
still occupying the valleys Mhd forming the sides of the mountains. It 
afterwards gradually increases In extent until 'it covers it in all its parts, 
the granite re-appearing only,, in 'the beds of some of the rivers, and 
'fonning the base of some- isolated; peaks. It is sometimes found 
columnar, the columns being ^ of all sizes, from a foot to a yard and a 
half in diameter, as at OudgMr^ Monegal, Mc'*' It varies' from a very 
- compact semi-crystalline 'rock, resembling bornblende rock, to a porous 
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basalt wliicli passes into 'wackeiij eontaiiiiag stilbite, 'mesotype,ielli}’<)pli* 
tlialiiiite, licliolrcipe, ealcedoiiy, green eartb, quarfsc witli rryslals of 
ealearemib spar iiiibedclecl, the form of wliicdi the quartz tins laleu, 
clcmoiistratiug that this mineral has been the Itmt liepositeil fke 
waehen passes iuti^ iron and in some places the hasall imiy hr 
with the wackeii imcl irou clay in the space of a few yardi^, ’Tlie lufler 
fdi'iiis elevated table laiul at Bctkr, which k feet rihcve the lc\c! 

of the sea/; it closely resembles that of the red hills at 
Simjhhihrmk (in the two latter on 'granite), all uii the sea euast, hut in 
this instance rests on busult, I observed in It plumb blue lilliomiiigc, 
and pisiform iron ore. 

Oil tlie basaltic liiii of Medhmia I observed large masses of Hint 
lying on the so, r face and deeply connected ; also pieces of a 
stone, containing sheila which had lost their carboidc aehh t he external 
surface of these masses effervesced in acids. These shells- 1>eloiig' to 
the ge!iera turbo and c^chsionm^ and living specimens are foimil la 
the beds of most of the rivers as well as on the rocks m tlicir neigh*, 
bourhood* The specific gravity of these stones varies from tii 
2*00,, that of tlie dint is 2*60. A few miles from this place I obgicrved 
the same shells enclosed ia small pieces of earthy limestone ; tlicr were 
lying on the basaitj wliicli is here 2000 feet above the level of the, sea 
and about 200 above the river Manjira : the base of the hill being 
granite, and the basalt not occupying more than 100 feet. 

■ Quartz rock occurs in the granite in bvcds, as at FUhm., 
and in the environs of Hijderahad : the rock in the neigiibourhoad of 
the latter is elevated 40 or 50 feet above the level of the plain, through 
which it runs; its course is north and south, and its extent about twelve 
miles. It contains considerable quantities of amethystine quartz, wideli 
Is not pure enough for the purposes of the lapidary. 

The loose masses of quartz, as well as those which appear aimve the 
surface, have a rhomboick! form. This rock runs directly opposed to 
the greenstone veins, and intersects three of them. I have reason to 
believe that the trap passes through the quartz, alliiough I have not 
yet distinctly observed it, except in one instance near Ihjiemkii» 

Cimj State, 

The clay slate which m found to the eastward of E^demkul between 
Bi/urdm and Faimskak^ is about 20 miles in breadtli ami perhaps m 
miles in length, with a north and south direction. One d its liighest 
points, Pumk4omkh is 2600 feet above; _the level of die sca.^ The_ 
valleys contain sandstone* clay slate, and quartz rock ; this luticr is 
found on the suiamits ia veins and beds, 

2 F 
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Some of tlie monntams exhibit marks of great distiirba’ice : tlie dip 
of tlieir strata is to the south-east, and on their summitry the quartz 
rock and clay slate appear to be indiscriminately mixetL The chasms 
ibriiied' by these disturbances give .passage to foaming cascades^ the 
:.on!y soiincl mdricli breaks the awful ■silence of their solitude. 

The rock is generally, indurated clay slate p.assiog into, flinty slate^ 
..containing' drawing slate, but bo' roofing , slate. 

'-,,y,,Gn:^,th8 : banks ■ of ., the Kistm between, ./I and l¥mTly}iU 
beyond wliicli I have not traced it, and from WarrlpiU to within three 
coss: of'Akimu«/, is found a limestone in ■horizontal strata.' 

: 'When first seen it' lies on tlie.'surhice.of the earth in large flat masses 
..partly ■co.vered -with alluvial, soil; its colour varying ironi a di'rty .wh.ite 
to a pinkish white, from which it passes into a compact black rock wdiicii 
is capable-' of receiving a good polish. It subsequently 'assumes a whitish 
green and pinkish grey, and on the banks of the riveT it is found of all 
these colours except the black. Veins of green hornstone are found 
.passing ... through ;it, and at times -.small masses of red iron ore..;. ;■ It .coii« 
tains no petrifactions. 

It is well adapted for building, for sculpture, for mortar, and I be- 
lieve for water cement. Large pagodas and forts built of it bear fewer 
marks of age than most of the granitic structures. 

. The town of DilchcqnU is entirely built of it, as well as a large 
pagoda and fort at Warripili. The famous basso relievos of Jmra^ 
wath for the first account of ■which we are indebted to Colonel Mac- 
KBKziE, are formed from this rock. 

A pure lime is obtained from numerous veins of calcareous spar on 
the river bank, and 1 conceive the black limestone contains the requisite 
proportion of alumina and iron for making a good water-cement. 

No inland carriage is required, since it is quarried on the banks of 
the river, and may be carried dowm at all seasons of the year to Ma>^ 
mdipatam. 

An analysis of one hundred grains of grey slaty limestone gave 


.V^trbonate -of A- A: V.:,,-. 


\ I Wve hitherto seen no ores of iron inthe ^anite. The sandstone 
and iron clay are the most produefiye. They consist principally of 
: earthy hro^ and red iron ore^ poor in irijn, but easily smelted. The 
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inoiles c)f Prtieltin" are well kiv)wa to be veiy rude, and hiive been fre-- 
«|iif fitly Oo calculation I found that the price of their iron 

in ifcte bci.’t istaie was double that of the best Eagiishiron at home. Tiic 
ore frtnii which the steel k produced, which goes by the mime of the 

FI yikTaluid steel,” is the same with that described by llr. liyric In 
Ids travels i?i India, p. 191. 1 have not yet seen the process of imddiig 
it, but from a s|)cd»Min which I found much inferior to 11;e Eiiglisli 
steel iii liarJiicss, C should suppose it not to be the same as the IndiaE 
imotz so imieli valued at honief. 

Dlmmml Mines, 

On the baribp of the Khtm and within reach of its liiundafioiis are 
the celebrated diamond miiics of Golamihh It is probable they have 
been so named from tlicir lieing the property of the sovereign of Got- 
comln, which iviiigdoin received its name from the celebrated hill fort 
and city called old Golvomh, near the modern city of Hijrimimd^ 

They are situated b a plain on the left bank of the Kkimti, formed 
b}' its alliiviiua, and bounded on the east by a eliain of niouiitatos run- 
ning nearly north and south, on the west by the river, on tlic isortli by 
the gTaiiite of Sher^Mukmned^pei, and on the south by that of J3czwum^ 
III tills plain a few peaks of granite oi 1 5 or 20 feet in height arc seen 
rising above the surface of the black alluvium, but none art* found nearer 
the mines than one mile and a half. The mine situated nearest the 
hills is hvo miles distant from them. These hills consist of a mixtaro of 
quartz, felspar, hornblende, and mica, the latter in very small quantity ; 
the hills neai* them at ComlapUl are of sienitc approaching to green- 
stone, the bornblende being in the greatest proportion. 

From the circumstance of these sienitic hills being surrminded by 
granite on sdl sides, I venture to suppose that they are merely a repeti- 
tion of the phcnomenoTi of the trap veins on a much larger scale, in 
this case forming mountains clitFeringin their constituent parts, but not 
more than I have observed in other instances. The taluscs of these 
mountams' extend to a very short distance from their bases, and as I 
•was not able to find in the rubbish of the diamond mines any substrata 
resembling them, WBaNEBk supposition that these rocks, which he calls 
trap from the examination of specimens, were the matrix of the dia- 
mond, will prove ■iiiifbuiideii. This receives a further confirmation from 
the fact, that one of the mines ma.T,PulicImitu Is situated on or near 
limestone, and the mine oiMahmli 20 .miles south-east of Paritmi lies 
m granite and is surrounded by that rock. ■ 

^ See hmm, Soc. rol I. p. 150. f See p 215# 
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.Second: Mq>ori on {he Qeohgy of My demlai. 

Of tlie six villages situated in . this plain, Fm^tealis the only one in 
which diamonds are sought for. , There, even no fresh excavations have 
been made for ro.aiiy:'years'^ and the workmen 'have been since empIoy.ed 
in examining the old rubbish of the former excavations. They believe, 
in common with the searchers for diamonds in Hiiidastan, that the 
gem is always forming in the mine, although very slowly. 

The village of Farteal presented a .striking contrast to the Company's 
village we had just quitted: it was in ruins, .and the inhabitants ill 
clothed and half starved in their appearance.. ■■ I afterwards visited the 
mines of Antior one mile from- Kist7ia> .. Barthemi Fcmdoa, and 
MakmlUi but in none did I find labourers. 

- There is still a considerable quantity of ground unopened in all these,, 
mines : indeed the sides of the excavations, which have produced the 
' finest,' di-ainondS' ' in^ the world, . still ; remain . untouched,. ■ .The ■ want of 
capital, "-and ,the objections of the zemindars to .a, farther",encroach- 
:ilhent:. oE' the Gultiyated^k^ may be 'the causes operating chiefiy .to; 
prevent farther , researches, together with the fact of the cheapness and' ' 
pl,enty'.of'the'Brazil"market." 

The- only ' ,sto]ie , cGm,mo,n . to-, :ail',' the^mines . .,1, have, ; , visited,, ’ , and which 
I understood to be indicative of the presence of the diamond, is the 
■''■calGare0us';obngIamerat^^^ ,;y 

Qarneis, 

The garnet mine of Gharthpet is situated south of Falimshuh 
about eight miles. As I advanced up the ravine, in which I noticed 
veins of granite and trap and sand composed of mica, garnets, kyanite, 
quartz, and felspar, large scattered masses of, rock were ,strewed..'.o'n;' 
each side, which had fallen from the summit. On the top of the 
immense mass of rock -were several detached pieces, no doubt destined 
to fall as soon as decomposition shall have smoothed the way. 

Accustomed .to„:,see.,.garn,ets in -mica 'slate in Scotland and. elsewhere, 

1 w^as disposed to call this rock by the- same name, but I did not per* 
ceive in any one instance any thing like stratification. 

, I found it throughout , composed of mica, garnets, kyanite, quartz, 
and felspar ; in some spedmehl’ the kyanite was next in abundance to.. 

themicii. Veins of quartz containing kyanite were very frequent The 
garnets, which were seen in great profusion on the surface of the rock, 
were generally of a very coarse’ kind, as well as those which I found 
strewed on the surface of the ground* ■ .> ■ ' ' ■ 

,, ; At the depth of eight or ten feet; in- the all^|um at the foot of the 
rock were' found ^ the precious garnets. \The:4|eorf of crystallization : 
. Sec a paper Br. Vovsey la ..die Asiatic Researches, vol.xv. p, 12§. 
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|iropoi5Ciiby Tifr. Mktiiuek'^, and founded on experiment, will f^erve to 
explain mdiy the precious garnets are only fuand in the soil hciicatli 
tlie Tfjck* 

I concoiTe that in this instance, as well as many others I have wit* 
ncf^sech of crystiillizatioii, the small particles of garnet are hroiiglil; 
togetiier by molecular attraction ; and by the tempcrafiire, which is 
nearly fOBstaiit, the naoistnre and superincumbent presstm*, fr\>tn!s uf 
ilie precious stone are fomiecL 

III this mode I have seen felspar and zeolite recrystillizecl, at tlio 
foot of the rocks, as well as in the alluvium they adbrd h) ilecjoin-** 
position, . 

The garnets when collected are gently pounded, and the bad ones 
broken : those which, survive the blows are reckoned of gacKi qiialit}.". 

The cheapness of these precious stones becoming greater every day, 
from the ipiaiitity found in all parts of the world, and the facility and 
exactness with which they are imitated rendering them of sinsilier value 5 
the discovery of a fresh mine is scarcely worthy of notice, 

I cannot dose my present sketch without expressing how much I 
have i>eeii assisted by the kindness of Mr, RussEun, resident at llydcni* 
bad, and of Mr, Ralph, a gcatleman in His Highness* service, who was 
my fellow-traveller for tliree months in a difficult part of the country# 
which I might never have seen but through his aid. 


ILL — ■Bacirkm md Inio-Scijtlik Coins-^contimied* .% Jas, Prinsep^ 
F. k S., Sec. Js. Sm. 

The present plate introduces us to some of the coins of Doctor Swine r'g 
collection already alluded to in my last eomrounicatxoii. It is as well 
to premise that all order of arrangement is out of the question where 
new objects are every day dropping in, and where the epoch of so many 
of our coins is not yet satisfactorily ascertained. Thus it happens that 
although headed Bactrian/* the last plate, as well as the present, con- 
tains coins of other dynasties. 

Dr, SwiNKY pursued a coarse very similar to that of Colonel Tod In 
forming his collection.- — The plan I have found most successful under 
favorable circumstances of locality, or where no one has already explored 
the same ground, (and I have followed it many years before I heard of 
Colonel Toi/s eminent success in the same pursuit,) is this : upon the line 
of march I employ an iiitclligcat servant, generally aMusulman tailor, 
to buy up old wdiieh the bamyrn in .same towns are in the habit of 
putting aside as useless, perhaps fromTather to son, and which rarely 

* See Journal of Science and Arfe, voL i, ■ , ^ 
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see tlie except on, occasions' of this sort. - Out of some dozens 
procured in this, manner' for, as many'' current a fewunay'he 
cieiitly curious to 'reward the trouble of ' search. Such .beautiful coins , , 
as Lieut, Bcjrnbs brought back' with' him from the Panjab, and,, Oxus' 
uj’e no longer tO' be procured in India indeed ancient, silver coins, are', 
of ’very great rarity compared 'either with those of gold or copper > aiicl 
the only two Bactrian coins I have been so fortunate as to discover* 
■were obtained out of the limits, of our provinces.'' 

I have .not attempted to engrave any of the numerous 'sketches of Iiis' 
antiques which Br. 'Sw< inbt has been' so obliging as to forward,: .but' 
have confined myself to those of wdiicli he has "sent 'sealiiig-'wax'. 'im'« ','' 
pressions, or paper casts madein the school-boy fashion (but not to 
despised on that account), by wrapping the coin in seveml folds of pa- 
per^ and rubbing the exterior with a key or hard blunt point. 

Bactrian coins, Plate VIII. 

Figs. I, 2, and 3, are described at pages 311 and 313. 

Fig. 4. — A sinall silver coin of Apollodotus, weighing 3fi grs. 

Obverse, Head with diadem and fillets, and a neckcloth, inscription 
circulra-, close but quite distinct ; AnoAAOAOTOT BASlAEn:^ 
:sr.THPOS KAi #iAonATOP05. The introduction of the con- 
junction kai I do not remember to have seen on any other 

Meverse. A standing figure of Jupiter, rudely executed, holding a 
thunderbolt in his right hand, raised, and a kind of shield 
in the left : from the arms depend two ends of a sleeve or 
scarf ; on the right is a singular monogram, (No. 4. of the 
series at the foot of the plate,) differing widely from that 
of Colonel Ton’s coin of the same king, (No. 6. of the same 
series.) The legend is distinct but illegible, and agrees in cha- 
3 'acter wfith that upon many of the bull and elephant coins— 
(see Wilson's plates, figs. 3, 4,31 ; Ton, figs. 11, 12, &c.) 

The native who brought this, coin^ to Br. Swiney stated that it was 
procured by him at a town called Kaital, in the Sikh territory, not far 
from KarmiL 

. Fig, .■■•■'5,— A coin of Menander, agreeing in its general features -with 

Obverse. A well executed^ and.; intelligent face^ with the diadem ; 

^ latter^^part of the inscription not very distinct .menanapot 

The figure supposed;.to be Jupiter idThe last coin appears in 
rather to he Minerva 'Wielding the bolts of Jove^, or it ^ 
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may Ise a luitive %Tarrior throwing abatidk of jaTclios or 
darts. The moiiograui (No. a) resembles the last without 
the hook, (unless the liook belo-w, as 1 at first supposed, 
forms a part of it) ; one half of the inscription eonsisis of the 
smno letters as appear on the coin of Aimoi.aonoTrs : it niiisi: 
therefore be the native title equivaleiit to 

This exm wuis purchased of a shrof' in the ba7.ar at 

Ill favor of tiu^setwo coins f may venture to repeat the remarks v! 
Professor Schw-u^el, ou llie equally valuable pair discovered In* Col* 
Tor>.— These two medals arc beyond all price, as much for their ad- 
mirable preservation as for their extreme rarity imil their importaiiec 
to history/' .And I shall make no apology for also translating the 
Professor's learned commentary on that part of the Baetrifiri history 
connected with tlieiii, at length, as mack more satisfactory than a par- 
tial gleaning or plagiarisui of his remarks, which so well exemplify the 
use of immismatology in correcting the vagaries of historians. 

“ In the profmoHl obscurity which envelopes the history of Bactria, we iinist ctill 
wdth care all that can throw the least light upon it. 

“ We fun! only two passages in ancient authors which menlioiikbg ApoRLonoTUM, 
Altai AN, the reimted writer of the Feripjlus, says, ^A(f qp cV 

tirakai at ''?rpox«poe<r4 3paxm(> ypafifiatrip 'BAkTj’^mots ' iTuriffia' t'wp". 

^€T® ’AA.€|ai'Spoy ^e^affiAevKSrwp "AiroAkodoTov mi MspdpSpoy. ■ '**For this reason 
even now ancient dracbmaB are current at Baryg-aza or Baroacli], 

bearing, in Greek characters, the stamp of the kings who reigned after Alexanuee, 

. ApoimonoTirs and .Menander.’* 

The two coins now brought to light, agree better with this passage 
from Arkian than those of CoL Too, on account of their exact 'simi- 
larity, which would allow them naturally to be coupled together In 
speaking of them. 

“The other pasisage concerning Afoelodotijs is from the summary of the history 
of Trogus Ponipcius, which Is placed at the head of the abridgment of tluadn* 
Prolog. Ixxi, 

fjao ref/e pugHf.iH.iei Scythk'ni gmien^ Sarmim et- Admit Bmtra mmpa- 
d BoyilmiuH, imikm quaqm res uddittB, yestm per ApdlmMtm ei Memndrum 
reyes eomwa” 

The printed editions have ApdIotUrum, wliich was corrected by the learned 
a!ul Judicious BAYRii, on the authonly of the Periplus. This rcaciiug is now fully 
confirmed by a medal (two), un authentic and public uiomiinent. Vaileant and 
Longoeeeb suspected a corruption of the text, imd sought to correct it iu another 
way. They thought ihiit the name of Afoeeo dotes, the Instarmu of the Parlhiam 
and Biictriaii kings, Iwd been carifonmled with that of a king, and LoNOuiiRrE pro- 
poseti to refu! Apaiioduru^ yestid per Mkmmlmm' ei EmemihlmUi reym 
This is not correcting but dfsfiguring'arhitradly ah ancient text| and yet llie lafewt 
editor of Justin ki France, Al* Lemaire, rccam'iiicuds this uuramatable coujec'- 
liirc! ' ' '. ' ' 
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Bayer, however, while lie reinstates Apollodotus, disputes liis title to the 
kingdom of Bactria, wiiicli Coi. Ton again vindicates with reason. Bayer would 
niakeiiim:. one. of those, Greek kings who, at tliat epoch, reigned separately' o%"er a 
.part of Mia, such as .Demetrius, son of ■. EuTH.yBEM,us.' .This is,, in the' first 
.place contrary to the. text of Trogus Pompeius for the word mnm applies to 
yBmirs The coin confirms this refutation, for by what motive 

slicmkl a Greek king, not having possession of Bactria, put a legend' in Bactriaa" 
. characters, on the.reverse ofhis coin? I call them so,': without prejudice to the 
' c|uestion of the language to which they may belong. Certainly they are not San- 
skrit; they have a strong resemblance to those on. the early Sassanhm medals. The 
credit of dec3’'phenng them is reserved for scholars acquainted with Zend and 
Pehlevi., 

®*To escape from this objection, we must suppose that Apollodotus reigned in 
the eastern provinces of the ancient Persian empire, south of Bactria. The medal of 
■.Dbmetr.ius, son of Euthyuemus, discovered by .the. Baron' ■ Me yen.doR'P, bears a 
Greek legend jSatnAeW AiqpJjrpiov ; the empire of India is designated by the skin 
of an elephant’s head with which the portrait of the prince is adorned. 

Apollopotus therefore must be admitted among the kings of Bactria. The cele» 
ferated Visconti has endeavoured to assign his probable place in Bayer’s Chronolo- 
gical Canon of Six Kings, the dates of which are however mostly conjectural; he 
places him after Euthypemus” (see p.315), “ and both the authorities quoted above 
agree in placing him before Menanper. Now Menander certainly reigned be- 
tween Euthypemus and Eucratidas ; but Visconti will not allow the latter to 
follow Menander directly ; he makes a place between their reigns for Heliocles, 
whose name is only known from one medal bearing the inscription ^acriXim 
^UKioKKlom Sucaiov, and pronounced by Mionnet to be of Bactrian fabric, merely 
from analogy to other coins of the same locality — an argument by no means conciii- 
sive. When a coin of Heliocles shall be discovered in India or Tartary, we may 
grant his title to the Bactrian throne.** 

“ It is difficult to assign the exact limits of the Indian dominions of the Bactrian 
nionarchs, or of their contemporaries, who reigned in India itself. The ancients 
use the word India vaguely, and sometimes make it comprise the Persian piwinces 
north-west of the Indus. The conquests of the Bactrians may have been made in 
two directions ; — one, towards the east by the Panj&hf and onwards ; the other, by 
following the course of the Indus. The expedition of Seleitcus Nicatob ivas 
directed towards the Ganges 5 by his treaty with Chandragupta, king of the 
PrmU (people of the East), he gave up some provinces, and received a number 
of elephants in exchange. It is probable that the first kings of Bactria, on declaring 
themselves independent, took possession of what remained of Alexander’s con- 
jqaests in the PmjiW* [Dr. Swiney*s coins confirm their domination there, as far 
as the presence of medals can do so.] “ At any rate, the third king, Euthydemus, 
in his treaty with Antioceus the Great, by which treaty his independence was 
acknowledged, gave up ’ all his elephants. ' This proves two points : first, that 
Euthydemus had provinces, or at least subjects' in India proper; second, that his 
ruleAViis not extensive, 'for. the elephants were few in number ; added to those given 
‘hy’SoTHAGASENUs to Antiochus, 'they’ made. butgfij, whercas Seleocus xe- 
ceived AOO' from Ch AND RAGUFTA. 

Aktioceus* expedition was briliiant, "bui.it, procured him little solid advantage 
beyond the acquiBltion of these war elephants.' After his compaign against EutsYDs- 



Mf's aiul 5oFii AiiASENit.s lip ivp.issed the ami retiiriiecl by \mf of AmdioHiri. 

mu\ rarmatiia t(i iln? welter !i seat of his empire/’ [Was it after this experlitioii, 
that he striiek the vmii represeated ia %. *2, tiepieting the stern of a lioat: of flic 
riTer Iiitluh ?] 

f'k'T»YBi;A'!t’S may Imre profttal by the distance of A^-tiocous, itfic! flic dt':<!|inc* 
of Ins litiTisplr,, him uf lli? pTOvInces situated along the Lowerlmins. it is 

eerfaiii tkit l)i:Mi’'rajrs leigned there, I thlnkj first as governor in ihe jiunif of his 
iaihii wards: as ru. liidepemlent king. BEMF/rjiaus did not siiereed Ef;THV'« 

!ii Buctria: iibht;»ce |Kj%aps allowed liis.cinnpetitof to siipiflamt liini. If 

IIjMcn'Kirs Irul iwl been in poshosskm at the death of bis Udm\ wllii uliat forrt 
eoiilc! lio !mve tmmnvTkHl lliese vast provinces, when the army of Bnctria was at the 
eaiiiiiiaml of a rival ? It is he, no donhl, who fuunfk'd the city of Demdrim in 
Arachosia, the name of whirh is preserved in the gtmgrapbicai work of Isnioiins* 
Thence liis cimninions esternlecl to the Oelta i»f tlie Imlns. 

“ 'rHotUTS-FoMrKius ascribes exploits in India to Apofj,cmoTt\«i mn! iIiTi-’xan'* 
nr/a ; Strabo also to the latter. Their conquests then mast imve been towards the 
PuiiJ/ikf slfiee they wyiikt have come into contact witli DEMETiiiirs t)« the south ; 
and there is no mention of war between the Bactrians and this king of India iml it 
the end of the reign of Kccratioas. Strabo says expressly that Menammse. 
passed the Ifypkmea and penetrated to the dam nm ml rm'^TiraPiy irpt^y 

mi Impou vpo?i\0B, lege et Iw^uaraj;.] 

This aulhoiTses our extending liis kingdom to MaifmraQfeymi)eiimm\ fivhere 
Col. Toi/s coin was foiiml.) The probability is,, that it inclnded the kbnplam of 
Lalmres for since Sm,.\BO says that Men an dx^r was thejint toiHmotnitc so far, Iii» 
|i,reiiecessor*s. rule of 'Course must .have been -more ii.m!ted.” 

Plcitaech bears testimony to the excellent character of MENANDia 
as a sovereign a certain king^ AIenander, who had reigned witli 
justice over the Bactrians^ having died in camp, the cities in common 
had the care of his funeral rites, but afterwards contended for ids 
ashes ; they at last divided his remains equally amongst tiiem, and 
agreed that monuments to him should be raised amongst them 
May not this singular passage have had its origin in a confused account 
of the monuments raised by the Buddhists to preserve the relics of their 
lawgiver, of which one at Mmiikjda seems to have been founded im- 
mediately after the Bactrixni monarchy was upset, and while the com* 
miiiilcatioii of those countries with the west was still perhaps maintaia- 
edt ? But to return to M. SeHUBOKL’s epitome 

We know nothing of flKcroccEs, if indeed be ever reigned in Bactrla. But ai 
BucRA'i'xnAS was tlu; first Ui assmnethe distinction of tjrmt kmgi it is nataral to 
suppose that be aggrandiKtal the empire. He may have conqaered Arirnm^ whidi 
Srabo says bflc»nged to Batlria. 

Ifor toe war between Eucratiuas and BEMETams, king of liiilia, we are 
reduced to tlie unsatisfactory notice of dtrsTiNUs, apeordiiig to ^rbom BiaiKtiwcy 
was toe aggressor. Eucratibas, at tkst besieged, asid la great danger, saved 
lilmself by Ills valour, and fixiished by despoiling _ his advemry. In his reireati 

■*’ M’tdor Tod on Baciriaa Meclals^ Eoy. As» Ees» L 330» t Sec page 315^ ^ 

2 0 : ' 
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aftei* teririlnatlrig tliis war, 'he was assassinated by his son. Bayee thinks tliaS 
this 0EMETEiiis is the same who in his-, youth negociated the peace for his father 
Euthydemus with Antiochus. However, the great age to which he moat have 
attained is a staggering objection. ■' One -''may reconcile probabilities, .by -s.opposiiig 
that a son of the same name had succeeded to I>EM,ETRitts’s throne, . 

■ “ Theexistence -of the parricide ofEucRATiDAS is well established ; but his name 
is unknown, and it is uncertain whether he enjoyed the fruits of liis crime. King 
Eucratioas II. therefore, in Bayee’s catalogne, rests- only on a double copjecliire^ 
“ Thus end the Bactrian kings hitherto known. The latter history of tlie nasty 
■ is- enveloped io' darkness yet thicker than, the rest. Justin attributes its destnictio’ai 
-to the - Parthians; the anthor of the summary of Teogus-Pompeius to tlv- Scytlu- 
.aiLS ; both quoting' the same a'uthority. It --appears then that both lb. nations 
look part in it, but that the .Scythians remained in possession. 

In a fragment of Diodobus, or rather in an extract by Piiottos^jI; is sahl, that 
one of the Arsacid'se' (no doubt the Sixth, Mitheidates L) penetrated as far -is In- 
dia and seized the kingdom ofPoEUS, i. e. of the coimtiy between the Hyclu..pes and 
-tlie Acesines. B.ay.ee says with reason that the Greeks, wherever they allude to 
India, imagine a Poeus ; — but in this case the historian seems justified, for we see 
that the Bactrians possessed not only thaf province but even beyond it. By Bay* 
( eb's calcitl^ kj king of Barthia, must have survived Eucratidas 

by seven years, but these dates arc purely conjectural. At any rate, it is after Eucba- 
tidas’ death that these conquests must have been made : the war between him and 
Demetrius would not have taken place had the Parthians occupied the intervening 
provinces. Eitcbatidas was assassinated when in the height of his power it is 
then after Ws death that the decline of the empire commenced. M. Beguignes, 
from the Chinese historians, fixes the epoch of its destruction in the j’ear 125, B, C* 
The king or kings who may have reigned in the interim are yet unknown — perhaps 
they may be brought to light by Col. Tod’s discoveries.’’ 

The above condensed and critical sketch of the latter Bactrian kings 
contains all that is known of them, and leaves ns to fill up blanks only 
as fresh matter may be elicited through the labours of the antiquarian 
in this fruitful field. M. Schlegel felt pride in adding two cogno- 
mens to bis two kings : Dr. Swiney’s coins have already increased 
their majesties’ titles ; giving to Menander the common appellation 
saviour;” and to his predecessor, in addition to the same title, the 
respectable appellation of Philopator, loving son.” This latter title 
is of more consequence than might at first be suspected, for unless his 
father were of kingly dignity, he would not have been mentioned ; and 
it is more than probable that bis son succeeded him peaceably. But we 
have no knowledge who the father was, since Dbmbtoius is the only 
recorded son of Euth.tdbmus, We may suppose Mm to be sure a bro-* 
tlier—perhaps a younger one,— a favorite — a gift of the gods, ” as 
his name implies ; and this might • account for the deputation of the 
rightful heir to a distant province :;,but it -iilvrong to hazard conjee- 
“tees' upon points of such reniote diplomacy '4 


411 


Jkrirkm diu! Inio-'Se^kh Com. 

Figs. 6 niicl 7 Two square copper coins resembling In form lig, 7 
cf plate YIL weight 10*J nm\ 121 grs. 

Ohiferse. A ligurcj apparently female, holding a corimeopia on the 
left arm : tlie other indistinct ; legend in parallel liites, and 
eviikiitiy Greek, but only partially legible : the word BA 
SiAEflS commences both of them. 

Ecvi>m\ Tlie fniliriii Bull with its hump, eneirclec! with the irnknown 
rlia,ra(ttc!\ Below, in both the letter sigma, or a. 

s\*iubol of that fomu 

Cine of these coins was found at Markwarro, a small tmvn near the 
Sailej river, between Ludkbm and Riqwr ; the other in the bazar at 
Ihissg, on the road from thence toSimia. ili\ Swixey considers them 
to be not only similar, Init of the same die. ft is not possible to do 
more than ascribe them to the Bactrlau dynasty generally* 

Fig. 8*— This small copper coin, from the neighbourhood of Seim- 

raiipdr, is classed among the Bactrian coins by Br. SwiXEVjt 
from the similarity of its nicmograni to that of fig, 4. The 
Icgeiici also appears Greek : the obverse has a warrior with 
a bow ? and the reverse a lion, panther, or stngk^ wdiich con*** , 
: iiects it with one class of theTMiidu coins. 

Figs. 9, 10, — I have introduced these two of Doctor Swiney’s 

. ti'iaii-horsenien, or.EncEATiDEsd coiif'b because the liead is iln 
better preservation than usual, and a letter or two more of 
the legend can he added to the scanty list hitherto elicited ; 
thus on fig. 9, we have :snTHP meta , . and on the other 
MEFA baCIAEtC, *^the great king/’ quasi Mfaki Raja. As tar 
as the specimens hitherto cliscoy'ered can prove it, the no- 
minative seems to he used in all the coins of this type, in- 
stead of the geniti\m, as usual on Greek medals ; the termina- 
tions arc also corrupted; all which circumstances tend to 
pronounce these coins to lieiong to the last princes of the 
race, as conjectured in asenbing them to Ecjceatipes, 

Fig. 14^ is a small coin supposed to have Greek characters^ but iin-* 
decyphcrable. 

Figs. 16, 17, 18. are drawings of three small copper coins procur- 
ed by Licnt. Bimwiss at Mmihgdh, which differ in some 
particulars from those already made public, and are on that 
account, rather than m leading to any fresh observation, now 
inserted. Fig. 16, Wongs, from the side figure of the fe- 
male, stooping, and the monogram or symboh to the iur- 
8ee Plate ¥lh and page 3H* 
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nisku group. Fig. IS, 'a man sitting dressed in tlie Brali- 
manical dhoti, accords so .far with No. I of Mr. Wilson's 
plate, a gold coin dug out of the tope at Mcmihjda by Ge» ■ 
iieral Ventuka. Fig. 17, is of a novel type, but the coin 
,„„ ;wasj!i too imperfect a. ''State ' to' permit 'an :' accl^rate^ A^^ 

- ;/;:/ vel0pment of the figures. ' , , 

Hindu Corns, 

From the coins of Bactria a transition is easily traced through the dark 
period of the Jndo-Scythiaii or Buddhist dynasty, to which iimiieroiis 
coins ; have been allotted upon' such' degree of iiiternal .evidence as their 
, .appearance afibrds, to the coins of the Hindu Princes of Central ihdiay 
V'AfiiMra, Kmmuj, Indraprestha, perhaps Mag&dliwm ■ 

'Beliar. , . I .have on a former occasion ventured ^ to doubt*' whether any 
native coin, properly so called, had circulation in India anterior to the 
'incursion of .Alexander. .In none- of the ancient booksf of' the Hi'nduS"' 
..As mention ■.ma.de of coined, money. ^The word suv/ernat or gold, which ■' 
occurs frequently in the Pnrmim, is supposed to mean lump of' gold 
:;:;pf .such .as ' is ' still . 'Current in Ava or' 'China. ' ■ 

.ylj., ^b .statesf .on - the .authority of MENu^ and;^ other authors^' '' 

that the suverna {carsha, arsha, or ioiaca) Vv&q equal to 16 mmkus. 
If the maska was as now about 17.4 grains only, this would certainly 

hear some stamp ; on the other hand, small lumps of gold called 
phdtanrj, of a smaller weight and value, and without stamp, are still 
brought from the hills, and passed as cash in the purchase of goods 
in the plains. Again, the great analogy which is observed between the 
earliest Indian coins introduced to our- notice by modern research, and ' 
those of the Macedonian colonists, is a very strong argument in 
favor of the supposition that the art of die^ciitting was introduced 
at that period; and the employment of Greek workmen mayrea^ 
sonably account for the continumce of Greek legends where other 
wise they would have^heen little e?.pected. A further direct and incon* 
testable proof of their connection is; derived from the similarity of the 

t TlieRaja Taringiai, a comparative^ .modem work, mentions tke Simr, a 

Ftoian goM COM, ' . ’ ' 

$ AS. Ees. V. 03. ^ ^ ' ' '' 

§ See Mr. Ravensb aw’s note; page 266,. , 

K Major WiLPORD, and many as .inveterate etymologists, might have derived onr 
English sosemi^a trow this TOrd,had.it chanced to have been current at an earlier 
penod than ‘“'“signed by our mint^ahnals for its introduction, namely, Edwaud 
IV.’ a reign, A. D. W8<). , ■ ■■ , . 
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TOOfiog'rrims oi* syTribols vWible upon mo?t of them. I have iiirH'Jiiecl at 
the fout of tlic present plate such of these as oeetir ia tlie i*«niis be- 
fore M(>&4 of them nifty he fonnic! on the Greek civic* coins of liu? 
iltii'itoriim cabinet at Glasgow; those upon the gciiame Greek Cvhin; 
niT evidently cyphers or ccmipomids of Greek let lers ; either liiiii'ierah^ 
the clatCj or initials of persons coniiectcd with tiie iiiinta 

Moimgram 1 appears upon a coin of Demetrics oi Syria (pline v,),' 
a;ul iiiay he cunipmiiidetl of a t? ^yTt^koIical of Aatiocli, tlic ftw h( 
cuiiiage; it k No. 67 of Combe’s Himlerian Catalogue. j\Imh ‘ 2 . nn 
ALKXANBEids cfiiri, (53 id' Combe,) may be A, and maystaml for one of 
the niiincroas cities of this monardds name. The third, (plate viijtgdi,) 
is evidently formed of the Greek letters P E, being perhaps the date (105 
of the Syrian aira, or 206 B. C.)"^, subjoined by A, betokening tluGoea- 
lity. The next four (4, 5, G, 7) occur in the coins of ApoEuonoTrp; 
and Menander ($6, 216, and S26 of Combe). Colontd Tod siipiioses 
the latter two and fig, 9 to he formed of inimeral letters, but the 
eombinatioii of units is pronounced to be inacliiilssible. 8 iiod 0 ap* 
pear on the coin of the last Bactrian monarch, ** the great kiiigd' 
They are not found in Combe : but the latter may be a corubinfitiou 
of the letters 0/T, H andE. TO,- 11, and 12, having femr pn}ng 3 
and the ring below cut open, belong to the supposed ICaniska coin, 
and all the coins of the raja and bull, and raja and elephant type. 
These can no longer be interpreted as letters, though evidently infi. 
fated, from the foregoing. Mon. 13 occurs in one of Colonel Toi)k 
coins of tlie same class, with the running figure (13 of 3rd series), 
but it may probably be an imperfect impression of the foregoing 
symbol. From monogram 12 to the lozenge form of 14 is Init a slight 
transition, and thus we pass to a wholly difierent class of coins, as-' 
cribed by Col Ton to the P&ndu dynasty, because the irrscriptions 
are in the same character which is found wherever the Panii^ autho- 
lity existed i,a tlie caves, and cm the rocks of Gimm\ on 

the pillar of victory in Meymafi and on the columns of Jmkihpnstim 
(Delhi) and Fmfdg (Allalwihacl), 

These coins are decidedly the most ancient of Hindu type which are 
known, anti yet being of pure gold they are generally in a perfect state 
of preservation, ant! the characters, though unknown, are very cl early 
defined; many of them resemble the Tibetan form of Sanskrit. 3>lo$t of 
tlieiii maybe recognized in the inscriptions ' (or descriptive titles) 
over the seidptiires at MuhdlmUpumm, described ,by Mr. GoLniNGiiAM 

* If soj this eolii sliCHild belong to Ahtiocmos the Breat^jind aol A, Tiieos tn 
supposed ia page 312, from his fognoiiim Mjiiphmm. 
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ia the As. Hes. V. page 79 : and ' as these sculptures are said by tradi- 
tion 'to' represent the 'personages acts of the Mahdbhamt, the value 

of some of the letters may perhaps . he hereafter recovered. In point 
of age the coi 'os ' can only belong., to the^Maunja, the Sung a, the Emma 
■©r the /lafMm' dyna of Mr. W'tpso.N*s catalogue (315 B« C. to 428 ’ 
A. D.) ' ■ ^ ' A 

'i'5 ,is;' "'cop,ied from a gold-' ' coin, presented, to me by Captain ' 
Wade, who discovered it -near Ferosg)dr : it agrees precise- 
ly Avith ,iigs. 5 and 7, of .Mr. Wilson’s plate the former of 
,' ■*wliich, stated to be taken from. a' drawing ; of .a coin ..in „ CM. 

.. Mackenzie’s collection, seems to, have been 're versed by 'the.,: '', 
,, artist, . to assist the engraver, and iiiadverteiitly retained:, in 
. .that position. Every letter of the lege.,nd. i-s identical 'in the-, ,:' ' 

' three'' coins. 

,',1%.. ,,1-'S is, from the sealing-wax 'impression of a coin, .. belonging-'.:''::::' 
, to. 'Dr. .S'winey ; it corresponds precisely with 'No, 6 of M'r^- , 
Wilson’s plate, having the or trident of Siva, -,in,:,- lieu. 
of the bird of Y ishnu. 

These two coins are of the description just alluded to. They have 
been found at Agra, Mathura, Ujayin, Ajmir, and even in Bengal. Mr, 
Wilson possesses one found in a tank in the Huglt district. The mix- 
ture of emblems on these coins might almost persuade one that they 
were forgeries, but that no two have hitherto been seen identically 
the same, and it would be manifestly impossible to forge a new die for 
each, especially when their price is little beyond the value of the me- 
tal. The female on the reverse sometimes sits on a w'eli formed chair 
or settee, sometimes in the Indian fashion on a lotus flower, at others 
likeDuKGA on a lion"^’ ; she holds a cornucopia in the left hand, in the 
right a scarf or ribband : a glory encircles her head ; her left knee 
-:,:is.:bare.;/;C: 

The obverse represents a king clad in a coat of mail, and with scale 
amour on the legs ; where the- coin is 'worn, (as in fig. 15,) the dress - .. 
exactly resembles the modem f oat and trowsers. The head dress in 
%. 13 has a resemblance to- the Sassanian or Persian cap. The left 
hand is invariably raised, as if holding a spear : the right is extended 
as if placing an ofFeiing on a smalFfire altar. This hand is more clearly 
defined in fig. 15, thandn any coin of the class I have seen ; and it may 
, be c|uest!oiiecl, whether the_ action ‘is not rather that of plucking a flower, 
for 'an artist would' hardly represent the hand in so hot a position, 


Aft anollu'i* iinoriialy in lliesc coins, it may Be rcraarkecl tliat tlie let** 
oil f.lie left of flic priitce. In %. 15, are identical witB the Tilictan 
triliteml compoiinci g spfi, proooaEced as ck or sih with flie inherent 
vov\cl ff, sjnja or skf this eombiimtion forms no word iii the Ti‘» 
Iictaii bat with I lie vowchsign i (ski) it would signily *■* ge-** 

iicric” or “ general” as sp^inlpon (proiioiuicad 

irns or govcriior general. 

Now the Tibetnii ulpluioet, according to Air. Csoma ICdrosliiy waft 
only foniicd as ii modiUcation from the SHUskrit model in the sovcntli 
ceiiiury of our leni, up to wlycli period it were difTicult to emiecive tliat 
the cliaraeleristic ii'ioiiogrsun of Bnetria shimid hare been preserecd. 
The two first letters of the side inscription also resemble the Tibetan 
qi pd, or if the liateccclent dot be an r. prd* 

On the right hand, in fig. 15, is a standard resembling in sonic sort 
a Rouitin eagle; it is probably the Gahura, or bird of Vishnit, and if 
so, is a proof of the coimcctioa of this coin with the ascendancy of the 
Valshnata sects. 

Of this peculiar class of coin, the plates in the Asiatic Hesearehes atbrd 
Biimerons varieties. I now pass to another type, more reeciii perhaps 
by several centuries, but more rare than the preceding*. Tlic Iegciid:!i 
are here decidedly in the Devandgari character ; yet the devices stili 
bear a near analogy to tlicir Grecian prototypes *, the horseman^ t!ie 
Inill, the lion, the seated rigure, are revived with variations of dress and 
attitude, but it seems to have been contrary to the feelings or taste 
of the country to represent the human face, or perhaps the artists foiiml 
themselves uneq.ual to the tusk. Alythological subjects were better 
suited to the Hindus. The hull of Siva, the Singh of Dcega, the 
Ganira of Vishnu ; GuNiJjsn, Hanuman, and similar devices, predo- 
' minated until the latest period in the coins- -' of Southern IikIh 
C eylon'^* ; or until the progress of Mahomedan conquest interdicted the 
privilege of coinage to the tributary Hindu princes. 

From the desultory mode in which materials are collected for my plates, 
and from a wish to avoid delineating any that have already appeared ia 
print, it Is impossible for me to give a connected train of Hindu coins, 
and the student must refer to th^ydates in the As. Res. voL xvii, for 
more ample inforniaticm. The medley of types once collected and pre- 
served however iMiiy eventually afford the means of a proper classifica- 
tion, although it cannot be attempted in the present state of oxir scanty 
knowledge. , 

Sec plalcs Hi IV. As, lias, X¥IL md Mr. W iI/SUK’s, remarks on the 
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is ail unique coin in' Doctor Swiney^s possession. I 
sealiog-wax impression>-from tlie sharpness of wliM> I con.-'V ' ' 
dude tbe original to be of gold, • , ’ ' 

, A liorseman mounted and ■ holding a spear' with the' rlglit’'’ 
hand: tlie horse is ornameiited with trappings in theuiatiye 
style. A curious scroll or symbol appears in front. 

Siva's bull kneeling in the attitude of the iniages’ of Nan- 
. iJi in the temples. He is also clothed in oraamental trap- 
pings. Above are characters which seem to form the words 
' ^ 8ri Samap'i deva in ancient Nagari ; ' the ^ 

■written "q is met wdth in one of the inscriptions decyphered 
' by WiLFOKD, As. Res,. IX. 104. No such, name as- S$»m- ’ 
gri dem occurs in the catalogues of Hindu dynasties of Central ■ 
India or Magaddia, but the import of the words may perhaps. 
::;;:|i|,,:mnderstoo un 'honorific appellation, signifiesr^'; 
yf, ■whole, possible that the fourth letter f 

an old form of ^ we might ascribe the coin to Smnantadeva^ 
the first of the Ajmir princes, who reigned, according , 
Wilson, in A. D. b‘0'0. But ®nch a conjecture is 
table. WiLFORo says, .the titles Bri and Dcva were asWr4^d|r % 
by the descendants- of 'Carna, ’ as Sri Caena Drva*/* ^4* ' '!;7' 
We may therefore 'ascribe this coin to the 7 

Andhra-hhiiya some time anterior to the Muham-" 

medan invasion., 

,-^Two copper, coins of this die' were brought vbyvI|q|;^or 
from Nipal, in ’a collection of the;, chins 
of that country; and I have inserted a drawing of them, here, 

■ both as- a fair pledge that other ancient Hindu, boifts 
/ 'forthf^omlng in that hitherto unexplored region, 'and' as 
furnishing some very legible characters in a class of coin of 
frequent occurrence, both in gold and copper. The lion or 
’ the reverse, ..agrees with 8; and with %. 1’2 

vii* rThe sitting -female figure on the obverse \\ 

. ba,,,id0at^liedy?|tkfigs^|> 11, 12; 1.3,, 14, 16, I?, 'and '// 
iinclwlth^he series of .Tq»; _ the 




.are: however 'of a difierehfctass, the #'fbr Instance, like” 
■offg,!l4, in the last plate, more resembles the Bengalee 
and is found on ancient grants and , inscriptionsi be- 
tween the 5th-' and-; the 12th centuries. The'‘naii-headbd' 
character is noticed 'by Col. Ton, |s predominating in all -the 
inscriptions of the Muun Fnnm^ht.CMiore 465 to 

1191) AD. 409 to 1135., ■ - ‘ 

' ' . -.'f As.Eis,'IX.na» 101, 
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IV .— on of iko 2/id Port qf ikf? Tmmacfmis of ik* 

F/i.'/xirai ( Imn of the J.rkiiir Society of BengoL 
III India, 5H in almost: every other couvitry of the eivilizeil "ivorifl# 
natm 1 idm'ojv, asid mtnv especially that part termed Zotihvy, has 
hecii of laK' years lualirg rapid progress. And surely liiere is no ixuni- 
tr; ■ elder situatevl tlitiu fiensral lor becoming celebnitcel for the innrifier 
and e.xterit of its cyllectioiis, and the rareiicss of the specimens wiiicli 
may cmin^ose For* fertile as may bo the regdmis f^outk 

Aiiioriui )ii tfm produtdions ui aiiimried nature that field has oeiit 
reperif-edly traversed l)j the most celebrated men of sciemes in mnffeni 
times ; ami, muoy well qualiiled and observant men, have, at didhreut 
periods, fjivoureii the wo:rld with their researehes, nmcle during a lun;^ 
svsitience on tlad couliiunit. But Tndia has not till now been viewc h 
by Eriglisimitui, as the. ricli mine of the treasures of science it really 
is ; imd though foreign nations have sent out able iiritisralists to travel 
t!iri)iigli the country, asid to stretch forth tlicir hands to all they couki 
fcfdzc Hi their lira of rnurch ; g-ct, the very nature of a travillirig 
zoologist's oecupatiofi is such, as to prevent hijm from sriateliiog' at niore 
tliaa a :lV\r of tlie gtins on the surhice of tiuogs. He may collcud uric! 
preserve ; iio may lake home and classify : but much is set clown in 
liMstiu nnicli is forgotten ; and he cannot become the observer o£ 
nature and all licr secrets ; while the manners, the habits, and the 
various interesting points of character, only to he developed by s'l Icnig 
and intimate acquaintance with tlie animals he meets, must be to liini 
oiikrio'wa. These, can only be known through the labours of raeri, not 
better qimrdied, but more favourably situated for the matured studies 
of zoology than himself. ' ' 

Sensible of this liiatiis in the labours of travelling naturiilists, lovers 
of natural history have established menageries and aviaries at Iiowie : 
to iiiuke lip, so far as close intercommunion with animals in foidine- 
ment ran makeup, for the deficiency of knowiege, felt after all had’, 
been gleaned from !)ooks and collections. But natural history miist be 
pursued through tracks dilferent from, those of the casual observcfr of 
wild ariiwnds ill foreign eouatnes p or, of the closet naturalist, wiio- 
views them in a state of 'degradatfcn, with broken spirits and niiiietl 
health, the sure concomitants of slavery in the brute as in man. A 
true naturalist luiist go forth into the wiideraess.^ He most follow the 
objects of his iniidi-loved science into the '.depths of the forest, to their 
native haunts, with the intent to observe rather .than to destroy : and 
there, undistracted by other thoughts, and' ; elevated- by t lie iiiiigidfi- 
cent scenery around him, he beholds ■ their caresses, or their cruelties; 
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tlieir force or their stratagem'; and- feels' tliat natare is now unfettered ; 
they, like ' 

Bow diiFer.ent is tlie^state of mind of ' the man so situated, from. tliat 
of Mm who only looks' through, the;. bars of a dungeon upon, the, miser-.', 
able animals confined within. One views nature with the , eye. of, a 
'■ 'classifier, " alone, .aimous to find out .some petty point of distmctioh,; 

;,' some .little ...difference upon which to found a.,geniis; the other, with,, the ^ 
,,.■ enthusiasm ' of a lo.ver* ' One . strives to bend her to 'his system ; ..the;'.,;', 
.other, would embrace her own; nature to- him is all in all, and .system,'' 
hut valued as an interpreter of nature. 

Systems, menageries, collections, however, have their value, and 
' that value, is great. To the naturalist of nature they, .serve, in, .after •* 
days, to recal vividly to his mind recollections of the past. To others 
they offer a portion of science, that otherwise they could not attain. ; :. 

'y 'Mr. Hodgson, author of six of 'the sixteen papers in. this second' 
part of the . 1st volume of the Transactions of the Physical Class of the 
Asiatic'' Society, unites the. ad vantages of .the travelling and sedentary,; 
naturalist. Fixed upon the most stupenduous mountains of the 
world, and in a situation of political power that rarely falls to the lot 
of the friends of science, he has opportunities of doing great things 
for that branch to which he has devoted himself. Much may fairly 
he expected from him ; and to do him justice he certainly is not inclin- 
ed to he idle. 

The first of Mr, Hodgson’s papers belong to Ornithology ; the 
portion of zoological science, perhaps of all most generally attractive. 
The system, he follows is that laid down in the 1st volume of the Zoologi- 
cal Journal, (a work no naturalist should be without) by Mr. Yigors> 
Secretary to the Zoological Society ; and which, though perhaps the 
best devised by English naturalists, is replete with the faults of 
the MacLea Y school. The generic divisions are sometimes founded 
upon doubtful or minute characters, and there is occasionally a good 
deal of squeezing to make them fit. Whilst, above all, there is obser- 
vable in this school an affectation of perfection ; a presumption of know- 
ledge; which with the limited^- acquaintance with nature man must 
ever he confined to, appears totally unjustifiable to every one, not 
seduced by the language in which its views are detailed ;• or willing to 
surrender 'Ms' judgment ’to such great names as' those ofMAcLEAY, 
Vigors, and Horsfibld. It' is.however the less necessary to dwell upon 
■ this, as the circumstance has. not es.caped the notice and the censure of 
' some late continental writers : by 'whom the, system has not been esti* 

, mated so highly %s waa contemplated bj; Its patrons and founders* 
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Tlie first bin! Mr, IIobgsok ileseribes tinder the name of /Ir/iiiYa 
Nipaknsis ; siTid lie has noticed the deviation from the type of the 
gc‘fuis AquUdi in the liinated form of the nostrils. There is also an* 
olLer point of cleviatioii in the lerigtli of the wings, whidi he t!esc‘.iil«?s 
as wanting- three inches, or nearly one foiirih of the length of the tail. 
Ill tiie true eagles the wrings arc equal in length to the taih h-iirs 
aiies sont aiissi longues qiie la queue/’ says Cuvier ; am! it is therefore 
not i,in|irohti1)1e that this may be one of those species which form the 
inosculating links hetw'een clifFering genera. Whether or not the species 
be a new one, can only be decided on the authority of i\fr. Ilonosox; 
for he has omitted to state the changes wliich take place in its plumage, 
during its passage from the young to the adult state ; or the probable 
age of his specimeiL And without these points being ascertained, the 
most experienced ornithologist may be mistaken in birds of this tribe. 

The Cire^eiu^' Nipuienm is rightly referred to tliat genus. It is not 
|)roi«ible that Shaw has erred in placing the Fako Bacim in the geinis 
Cijmimik; distinguished us that germs is from all others of tfie eagie 
kind, by the remarkable characters of its bill. However the F(dm 
Maeka is said to have been found in India and Java, and Mr. 
Hodgson *s description of his bird agrees with it in several respects: 
tior is, it unlikely that an African species should also extend to India. 
’•Hut Akni the '''difficulty renmins as to its being placed by Shaw 
in the genus Cymindis ; ■with the generic characters of which, Mr, . 
JioDG'SON' justly, says, it does not -at all agree- 

Our author, like all others who have gone before him, seems to be a 
good deal puzzled with the family of LmiudtB or Larniidu as it is termed 
in his paper. The 'genus was instituted 'b}^' M. VxEttnoTon 

account of the forked tail of the species known to him. But the claa- 
ger of giving a generic name on so trivial a distinction, soon became 
manifested, by the discovery of other species whose tail is not forkecL 
This, araoiig other things, has contributeii its portion to tlirow the 
family into confusion. And Mr, Hodgson, or any other natiinilist, 
would do a signal service to the cause of natural history by making » 
complete monograph of the whole Lumade : and (the measure is a 
■Strong but necessary one) fixing thC' old names or new-naming every 
species. 

The other bird mentioned, which bears a strong general but not 
pa'fticalar resemblance*' to the' former, appears to.be the same species 
as one sent to the Asiatic Society from Midnapur by Assistant Sur- 
geon J, T« Pearson, in February T830, audwhieh he also referred to 
the genus Mcmrm, ** I am of opmidn/* says -Mr, Fb arson in a note 

2 ii 2 , 
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aceompanring some specimens presented to tne Sociehr thet it niiiV 
be referred to the genus Dlvntnvs, near to the . : iir.]. tlihi 

not oiilv iroin the form of the head and bill ; but or i. eiau'f't" luh'-j:- 
nation of the feathers at the back of the acek, a fevr Jout .r* y hni 
found, more like hairs ihaa feathers, with a small pliiiuc ul: tiysA" 

Aim Honofeo: SI iias forgotten to mention these u at’ ir*> ; , 

they may readily be foimd iii the sitaat’oii aiaicati'ci 'jy Air, ihior-uM'. 

After all, how ever, the bird in rpiestion, the slute-C'-d'-mmi -mu/y 
seems to ])e an iateraiediate sj^eeies, ])etvreeii wt . / j\ a-' - u' ; 

the strong dentated bill, and sliurt n'Cchal setaceous ieutUf r.- cuu:. act- 
ing it with fne foruier, and the \\edge‘Sinipnd, or i dm a it'i iln? 

latter genus. It may be observed that Air. ihumsox n iueliiom lo 
think the species a migratory one at lliduapur. 

In his paper oa this subject of migralioif** All. l!oj)oso:c : 

“ I am led lo con dacle from vrbaS I have observed hf rn, tiait the re;."* 
Graiiaiijres and swimmei's are foinul in the plama oi liida, sjjIv j'iunie*: the rrdd 
inoBths, for they a!! arrhe in fbe valley of Nlpa! froia the norhp Utv::AO> ihaI at 
the dose of the mlus; and nil as regularly reappeai’ from the njathj ntn.a, or 
soon after tlie accesi«ioa of the hot waniivit'^ 

Further on, he says, 

It will be aoticed that tlie Gi aihifjres which visit us cirpsiKS orci us, are iintrli 
m&te numerous lima the Nat^dores^ and, unless I am robtakeiy olisercfUJon in 
the p'laiiss of India would satisfactorily prove that ihis is a just and clecndw ifidi- 
■cation of the superior prevaienee of wuiding over swimmltig 1'jirds in {*;tr<ui,di'e 
region. India, I fancy, is too hot for the taste of the a. great; ifmji.'r'ly 

of which seem to affect Arctic regions, or at least, high Intltudcs : I tiH*o,v tuU iJie 
remark for canvas and inquiry.’* 

This observation is agreeable to what we learn of the rfinruiciv; of 
these birds in high northern latitudes : and tiie Uiat s-lnjtild be tu!:<-n 
hy some cis-Himalayan naturalist, who will fisid the iaqairv .'Ug,,-Bsfc(i, 
an interesting and not very laborious one. The wild swnn was (.nice 
seen in Nipal. 

The nest Zoological paper, the Sth of the part, is on tli*-' wild eaat 
and wild sheep of Nipal. And here again iMr. lloucjsux is puio-lcd 
hy what has puzzled ail naturalists, who have studied tl!e,e gnsups of 
the Eummmtia, from Aristotle to Hamilto.m S-uitii -the ihie uf sc- 
paration between the goats and the sheep. Now to a comuuni rn.in mi 
doubt the matter appears easy enough : he knows a goat from a sheep 
and viee versd any day,— but the line of separation, in spite of ail 
this, is so narrow that the ancients considered the hitler a h^bihl 

• On the migration of the Natatores and Grallatores, as oijsvrvcd at Katliimuidu, 

•' ’ page 122. ' , 
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productioE of tlie former ; and even at tliis day stories of a inised 
prolific breed being common in Russia and America are ratlier dis- 
'believed to be true than proved to be false, thoiigli reason and 
analogy alike coiideinn a theory so little supported by what we see^ 
and so contrai)? to the common received opinions of modem science. 
Indeed, were it proved that such a breed is inexistence, the fact would 
go much fartlicr than to overthrow a mere generic disiiiictioii. It 
would shew that the established notion of specihe differences depend- 
ing upon the test of an unprolific offspring, is incorrect ; and, tiiat, 
iastead of .there bemg two genera of goats and sheep, there is in fact 
but one specks of the whole. Mr. Hodgson of course leaves the matter 
where ^ lie found it. 

•Some uncertainty prevails- as to the goat Mr, Hodgson describes 
being identical or not with one noticed by M. DuvAircBn. ■ The notice 
appears ' to have been sent to Paris, and ■ it is ■appe.iided ■ by the 
Secretary to the Society to the present article, taken, .however from 
the original manuscript. M. Duvaucel's specimen, also, was a young 
■■one,,,' -'and .as he Jias not given it a- name, nor- yet appended the native 
one, it iS' iiiiposrsible to ascertain whether or not his, and M,r."H' 0 'DG- 
■son's Capra Jkdrai are the. same. At all events Mr. HoDGSON'"do'es ■ 
not seem to have known of M. Duvaucel’s paper, and the credit' of 
first bringing this aniraai to notice properly belongs to him‘^'.. 

Of the sheep, the Ovis Nagaar yM.i\ Hodgson has seen only the female 
ill the adult state, and the young of the male, and he is consequently 
uncertain wiiether it is a new species. But in a note appended to the 
9th article the author says : — 

Froiii raoL'Ii conversation that I had with the Bhoteii who broy*?lit me the sldn 
of the young' wale I now incline to believe that I was oilstaaen in snppos- 

iiig there are two species of wild sheep in these regions. The Bliarai of one clsuJeet 
is probably tlie N'a^aur of another, and the Himalayan wihi sheap niosl: Kkcly only 
a variety of that ■widely-diifnsed species Om' Argali ,* though I must confess I can- 
not reconcile hi'sx.'Ers or Shaw’s descriptions of the horns of tluj MagmirJ" 

The Mdiwa deer of Mr. Hodgson, perhaps the Cervus 2ImiiJak of 
Pennant, forms the subject of the 9th article. There is little doubt of 
this animal being really the Cervus 3iunfjak^ the K^img, or at least a 
Vcincty of tliat species. Though Mr. Hodgson attaching- more Impor- 
tance to colour than it deserves, thiuks, that as 

yir. Hodgson, in a private note, explains that, M. Du i'auoei/s description 
refers to the 67/ om/, wdilch all our English ssoologists class wdtii the antelopes, be- 
cause it has siiborbital sinuses and cylindiieai horns., The latter obvious diaraettir 
sliouldhavo prevcDteil its being confounded with the/4drc/, which has angular 
liorus.”— En. - ' . 
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« In one of Buffon^s Suppiements it seems; the Cewns MunfjaJs is described as of 

' a greyisli browE colour : Jf this be will constiiute probably a 

distinct species from, Mdkms and I cannot help tliinkmg that^ in such case, the two 

oughtto be seetionally at least separated from 

The meaBiBg of its being sectionially separated is not very obvious* 
:If he means, as is probable, that the Muntjak and its kind .are geaerical- 
.■ly diiereiit from the genus Cerms, be is quite correct,, and, lie will find 
on', reference to Cuviis.e that this separation lias been already, made. 
The' new genus contains five species, natives of Java, the PMllipines, 
Malacca, Nepal, and several other countries. 

But, to return to the author, it is certain that differences of shades 
of colour can hardly be a sutficient warrant for instituting a new species, 
though ■ perhaps it may, by taking some latitude, a variety ; colour in 
the whole mmimntm being liable. to variation by maiiy contingent cir- 
cumstances, such as climate, season, age, sex, &c. If, therefore* 
there is nothing to warrant the measure of separating Mr, Hodgso,n'’s 
Mmtjak^ from that of Pennant, but the circiimstance of the one being 
fulvous amt’ the other greyish- brown, the specific separatio.n cannot be 
allowed. 

But the Cervm Muntjak, sent from Sumatra, is in every instance 
of a fulvous, or reddish hroion, the colour it would appear, of Mr. Hodg- 
son's specimens. The individual described in Bijefon's supplement 
was probably aged, if so the difference may readily be accounted for by 
the knowledge of the fact, that as old age comes on, the fulvous is 
gradually obliterated by the grey. The thickening of the pedestals of 
the horns at the top in the ** form a rose," and the meaning of which 
Mr. Hodgson cannot divine," is also merely a sign of age. 

Thus there is little doubt of the identity of the Muntjak of Pennant* 
Buffon, Shaw, and Hodgson : and there is reason to believe, this 
species extends in a continued range, from the eastern Islands to Ni« 
pal, through the whole Indian continent. Two horns attached to the 
frontal bone are now in Calcutta, which correspond in every respect 
with the description of Mr. Hodgson and Sir T. S. Baffles, and 
which were found at Jellasur, in the district of Midnapur, province 
oiOrksa ^ and several fawns were brought into Midmpir m the year 
last. They all died young, before the horns were developed; yet 
their general appearance and the form of the cranium left no doubt of 
their belonging to this genus. 

Mr. Hodgson, however, if he has failed to establish a new species 
of BiyioceTus (as the genus or subgenus is now called), has cleared up 
one point, that relating to the two antlers or projections on the horns. 
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:bemg’ :;aii ., accideat,: or rare instead of, as' was at one 

.time supposed,. .constant, occurrence, / ■ A doubt has .been thrown upon 
,, Penn ANT '.from. ■ this circuaistance, ■ which he. does not . deserye* , and 
which our author will be glad to have satisfactorily overthrown,' 

.. Article XI, is an admirable description of the most splendid speci- 
men of all tile kiioY/n species of horn bill, the Buceros Ilomrai of 
HobG'Son. To this description nothing can be added, ■ comprising as it 
does .every minute' point, in age, sex, and "variety. , .Four, perhaps five» 
species of, Buceros may '.now', be considered as belonging to coritmental 
India, and 'Mr. Hodgson -seems 'to have established the' fact of their 
; all"' being strictl}' frugivorous ■; and no.t partially carnivorous, as was 
erroneously supposed, from analogy with the Toucan. Indeed there is 
good reason to believ^e that this latter bird has been libelled ; the can- 
nibal propensities it has occasionally exhibited having been developed 
only in. a, state of ' confinement. 

An anatomical notice is affixed to the description by Mr. Bramdbt,. 
a gentleman whose numerous professional avocations are to be regret- 
ted as preventing him from devoting zoological talent of no ordinary 
standard entirely to scientific pursuits. The peculiarity in structure of 
the' cranium mentioned by' Mr. Bramley is the want of motion be- 
tween it and the bill. He might also have noticed another; in 
the internal cavity of the bill being almost filled with osseous reticula- 
tions, instead of, for the greater part, occupied with membranous 
cells, as is the case in most other species of this genus. Mr. Beam- 
LET also notices the lax union of the dorsal vertebra, and in doing so, 
touches upon the doctrine of compensation. 

Of this doctrine it may he well to say a few words, especially as it 
seems to be daily gaining ground among certain speculative, but scien- 
tific men, of whom M. M. Chabribr and Audouin among the French,, 
and MacLeay and Vigors among the English, are at present the ac- 
knowledged heads. Their great object is generalization, and the 
natural fondness of mankind for conjectui'e, their means. Their doc- 
trine may be stated in a few words. 

All animals have a determinate number of parts, differing only in the 
degree of development ; the development of one organ exerting an in- 
verse influence upon another. 

So much for the ingenious and convenient doctrine of compensation. 
But to return to Mr. Bramley, who in speaking of the bill of the 
Buceros Momrai remarks : — ■ ' 

The casket (which is of large dimensions) has also its horny covering, though 
somewhat different in structme, that of the former being laminated and bearing a 



, close resemblance t-0 proper. horn, ^ucJi tliimier of 

fibroas consistence, and. naiUike in structure. The edges of the bills of boi 
. inaiKlibles, for about tv 70 -tliirds of their/ length from the point, are iiornv bm 
surface IS so irregular and. jagged that, their appearance leases no doubt' that mnr 
of the natiira,i structure has' been bro'ken off, hj the use which the bird makes of 
hill. In consequence of. this when the jaws are close, there is a consicienblp 

caacjM^etween the cutting. .edges throughout the ‘ 

la some specimens in Mr. Hodgson’s collectioi 
such regular intervals, as to give to those parts t 
tions. 

To entertain this supposition, however, woiil 
reason to believe that in a bill which is perfect, 
does .not extend to its edges, but terminates just I, 
stance not very unlike solid bone. 

‘‘ Thecjiief difference from the latter is, that it 
though It is by no means deficient 

'' That this substance borders f 
confirmed by numerous portions which 
I have examined. There is, alsoj 
mination of the horn, 

colour andin others a black,” 

Now this horny covering of the bi 
that of the casque, (or casket, as Dr. B: 
particular, the structure in both beino 
fibrous nature, and the hard callous eci 
the genus. In the Homrui it is mon 
other species, but it is still more developed 
It resembles the enamsl-like shelly substai 
in many genera of bivalve MnlJuvr-n 


is csceedingly brittle in its nature 

in compactness. ’ 

the edges of both mancHMes in their natural state i. 
....... are here and there Jeft in ali the specimras 

a distinct line along the bills denoting the ter- 

nto thishard structure, which in some individuals is 
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" Mr» Hodgson's object in this paper is to bring to scientific' .notice ' a 
. new variety of ' dog, and to pro've that variety to be,, as be.ternasit, tbe... 
€a?m prmmm, ■ Some of bis characters, it -will be seen in the ■ above 
■quotation,, are generic instead of specific. And the ■ circnmstan'ces of . 

. . there being siic molars in the lower jaw, and of the pecuHarities of the 
urine and eyes, and in short the whole differences from the common 
dog pointed out by Mr. Hodgson, surely- so far from proving, that the 
Budmu is the Cunk primcevm, the type of the canine race, ■ go -very, 
iniicb in favour of the. theory which may be formed by the querulous 
objector,’' ..-who rejecting Mr. Hodgson's speculations may bei ncliiied 
, substitute his own ; creating, if' he pleases, a new. subdivision of 
the Bigitigrades, characterised by one tubercular tooth behind the great 
carnivorous tooth of the lower jaw/' ■ ■ 

But to enter fully into this subject would be to exceed the limits 
that can be allowed to this paper ; and the more unnecessary, that after 
all it would still remain as uncertain as at- present. But - whatever may- 
be the result of Mr. Hodgson’s speculatio-ns, he has certainly given in 
the. a new animal to zoology. -' 

Something should be said upon the subject of the plates and the 
nomenclature. Of the former it may be remarked, that they are consi- 
derably better than the zoological ones of the last part (indeed they 
could not be worse, it may fairly be presumed), though they are much 
inferior to others in the present part. They are evidently fac-similes of 
the drawings made on the spot chiefly by native artists, and it would be 
hazardous to deviate from these even for the sake of pictorial improve- 
ment. It is matter of congratulation that Mr. Hodgson has not fol- 
lowed the system of nomenclature, to which it is to be feared too many 
men of real genius have lent their names, that of calling a production 
of nature after the surname of an individual. It is a practice which 
must tend to the confusion of science ; and which becomes ridicul- 
ous by the ill assorted union of a barbarous cognomen with a classical 
termination. One great reform of Linnaeus was the substitution of a 
trivial name for a description, or titulus ; but it was intended that that 
name should be descriptive in itself, so that the mind might be guided 
by the ear. True it is that in some instances even Linnaeus forgot his 
own rules ; but the errors of great men should be a beacon to their 
less talented fellows, rather than an example or an excuse. ' A com*^ 
pliment of this kind may display an amiable, a grateful, or an admiring 
disposition, when paid to our friends, or to public benefactors ; but, 
this is not a subject in which they should, 'be exhibited, for science is 
surely diverted from, its proper channel^.' when made to administer 
merely to private friendship, or to public applause. 

2 I ’ ' 
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Mr.' Hodgson's plan, . however, is. not without ohjectiGiis, tliongii 
infinitely superior to that deprecated above. Native names are often 
applied, to a .largeckss.. of sometimes,, .very difierent ; aiiimals. and vary 
in every district ;• and a name derived from the . habitat , is objectionable 
where that habitat extends through a wide range. The Parra Chimu^ 
sis, or Sinensis, for it has been called by both names indiscriminately, 
has been found at Tamluk; and the Buceros Gingianm is a .native of 
Midnapiir. , 

By the, above notice it will be seen that the zoological ,pa„pers in 
this part are most creditable to Mr. Hodgson in every point of view ; 
exhibiting as they do, his knowledge, research, and industry, in the 
most favourable light : and it is to be hoped that l.iis example will be 
followed by the many men of talent which India can boast of, and who 
have .time' at their dispos.al. ,; Among those who have already disti&» 
guished themselves in this way, may be mentioned Messrs. Hodgson, 
Benson, ' Gkant, Hutton*, . and several anonymous contributors of 
■articles in the Gleanings, in Science/’ and “Joit,rn,al of thb- 
Asiatic Society/’ ■We may fairly anticipate that their exertions will be 
redoubled by the example set before them by Mr. Hodgson nay, we 
.may surely, in, these.. and' under a govenimeiitt the head of which, 
is so justly celebrated for the anxiety he has ever evinced to promote 
the causa of . science, indulge a hope that officers, duly qualified 
for the purpose of investigating the productions of nature,, w’ ill be sent 
upon missions, likely to afford facilities for the purpose, into remote or 
little frequented countries. Our expeditious, hitherto, have not been 
remarkable for the scientific talent they have displayed, though the 
countries of Java, Bitma, Tibet, Siam, and Chira Punjf, afford the 
most valuable fossil remains of a former, and the most curious specimens 
of the living world. An amusing instance of the English- Indian method 
of pursuing scientific inquiries, is to be met wdth in the expedition 
sent by Major Burney to collect fossils on tbe site of Dr. Chawpurd’s 
collections ; in which the exertions of that gentleman, remarkable as 
he is for his zeal in the cause, were frustrated by the fact of his 
having nobody but an Apothecary at his disposal, who was so little con- 
versant with the subject, that tliougii ‘‘ the ground was every where 
strewed with fragments of petrified hones and trees, he unfortunately 
fell in with .nothing worthy of notice.” He seems,” says the Edi- 
tor, ‘‘ to have looked for; skeletons in a more perfect state, and to have 
imagined that such had been collected by Dr. Crawfurd, which is far 

To this gentleman the author of the present notice owes his thanks for some 
specimens ,bf.a species' of Valmta and eggs of Am^guUanas and Ms apologies for 
not having noticed them before* ■ 



y^'—Kote 071 the ea;tram'dmmy Fail of the Barometer (hiring the Gale of 
the 21.9/ 3fag Iasi, — Bg Jas. Priiisep, Sec, S(C. 

In the meteorological register for May I noticed the great fid! in the 
Barometer which took place previous to and during the severe gale that 
did so much damage at the mouth of the river HoocjJily : I have 
since been favored with an extract from the register of the barometer 
kept on board the H. C. Ship Duke of York, one of the numerous 
vessels wrecked or stranded along the Hijelee coast. This ship lay 
apparently in the line of greatest force of the gale, and the de- 
pression experienced in the barometer, confirmed as it is by the indi- 
cations of a sympiesometer also on board, give us a terrible proof of 
the intensity of the storm : the fall in Calcutta was three-quarters of 
an inch ; at Saugor it appears by the following note, for the authenti- 
city of which I can vouch, to have been upwards of two inches ! 

'My dear Sir, 

It is but BOW that I am able to forward you the particulars of the foil of the 
mercury during* the late gale. They are as follow : — 

inch." ■ Theiv 

Tuesday, 21 St May, 1833, 8 a. m. The Barometer stood at, 29.09 80 

9 „ 28.67 80rl- 

10 „ 28.00 SO 

11 „ no mercury in sight in the tiibe=^, 26* .30 80 

11.30 „ mercury re -appeared, 26‘..50 80 

Noon, 27.00 79J 

4 1*. M 27.50 79 

8 „ 28.00 80 

Midnight, 28.60 80| 

Wednesday, 22ndi ... 4 a.m....... 28.20 81 

5 „ 28.30 82 

Noon, 28.60 84 

“ The times of the changes ;ire copied from those set down almost immediately 
after the gale, of course from recolieetion. Some of the lower altitudes of the 
mercury, also, may be more or less incorrect, having been below the range of 
the index. 

“ The oil in the sympiesometer retired completely into the bulb when the mer- 
cury in the barometer disappeared, and rose again a little before it. The nier- 
^ We presume this must have been below 2G..7l> inches, -—EJp. 
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from being' ^ the ■ case.” ■ It is really. 'deplorable -the ^'.'inanner in wdiicli 
naturai history has been neglected in India' 4- and justly has it been 
remarked, that we know more of the animals 'of Africa than of Bengal, 
a, country that has been so long in our possession 1 i^rance created 
her inagnificeiit work on , Egypt and its productions 'during'a warlike,.' 
occupancy of a few months : England after a '..peaceable possession of 
India of many times the number of years, has not, under the^ patronage 
of her Government, done enough to fdl a single, volume. . J. T. " P. ■ 





28.20 

29.00 

29.30 

29.50 

29.80 


ditto, S.. W* . 

.strong wind,, S.W. 
abated, 'N, W. 
cloudy, S, E., 


29.71 

, At Bankura (by the Met. Register published in the last No,) the fail of the barometer was 
0.480 indies. 


■,4fS: 


OBmate of Singapur* 




■ cuiy 'In the barometer did... not, after 'Tuesday .night, 'or rather liFednesday morn-^ 
ing, act as it should have done, ' which , was , found, to be owing to some water 
having got down upon the leather bag and loosened it from the' w^ood, and so. 
having permitted the escape of the mercury.” W. T. D. 

Tlie severity" ' of this hurricane fell on Kedgeree and Smgor. It was 
not felt at B'alasore. ' Should simaltaiieous observations have been made 
at Midnapiir^ or elsewhere 'within its iniliieiice^ they will prove useful ia 
tracing its course. 

'I take this opportunity of recording the ohservatioiis made du- 
ring the storm of the 7 th Ootcher, 1832, which \vere delayed at 
the time in expectation of 'receiving further information such as 
should enable me to map the progress of 'the storm, but i'o vain,, as I 
was only favored with coincident observations' at Gkasipur, which place 
may be esteemed quite out of the influence of the phenomenon, although 
a slight fall of 0.110 inch' is perceptible in the register. The first 
column in the table below is derived from the log of the ship London, 
Captain Wimble, which, it may be remembered, of all the ships then 
running up the Bay,, experienced the effects of' the gale in the 'severest 
manner, being dismasted and nearly destroyed. This gale however ' 
fell far short of the recent hurricane. 


Bate. 


At Calcutta, 
reduced to 
32’. Farh. 


Biinge of the Barometer during the Gale of the Hth October^ 1 832. 

On board the Lon- 
Lat. l8®26Uo 
Mour. 20’23'Long.8a°30^ 
to90“E. 

inches. 

cloudy weathet, 29.78 

squaXfe and rain, 29.69 

ditto, N. E. 29.55 

strong gales, E.N.E. 29.52 

iticrejising, 29.41 

fresh gales E. by N. 29.20 

a hurricane, 29.32 

tremendous hurricane, —— 
windshifted to S. 

W. and blew wi th 
increased violence, 29.54 

more moderate, 
moderating, S.W. 29.66 

strong gales, high sea, 29.73 

strong breezes, S.W. 29.75 


.At Ghazipi r* 


a A. SI. 
Midnight^ 

8 A. M. 
10 A. Si. 
Noon, 

4 p. M. 

6 p. M. 

8 p. sr. 

9 p. M. 

10 p, SI. 

12 P. M. 

6 A. SI. 

Noon, 

6 A, si. 


inckesm 

29.70 

29,50 

29,40 


rainy, N.E. 
gale E. 

ditto, rain, E. 
increasing, E. 
shifted to S.W. 
maximum force, 
moderating, S.W. 
ditto, S. W. 


incfiBS). 


Barometer, j ^TiieiTiiometer. 
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Stars oherved mth the Moon ut NdsiraMi. 

Culminating Stars observed with theMoon at Ndsirabdd, % Lieut, 
■■ Colonel Th.0B>. Oliver^ 

Date, Stars. . of [.Sidereal Tiiiie.^te^^ 

wires. . of Timsit',, sidereal tinw 


Febniaiy 1831, ^ ’s 1st border 
aCeti, 


March 21 st, 1831, 


a Orionis, . . . 
3) ’s 1st bordes 
a Geminorani, 
a Cams min. . 
$ Geminornm, 


March 22nd, a Orionis, .... 

a Genii norum,. 
a Canis min. . . , 
j) ’s 1st border, 

September Mth. .. !« Scorpii, .... 

3) ’s 1 St border,, 

November 12th, .... j) ’§ 1st border, 
j8 Aqiiarii, . 
No. 2575, .... 
258b, 

November 13th, p Aqiiarii, .... 

No. 2043, 

2> *s 1st border, , 

February 8th, 1832, a Arietis 

3) ’s 1st border, , 

No. 293, 

a Tauri, 

Februaiy 10th, Arietis, ...... 

No. 375,..,.... 

383, 

392, 

3) *s 1st border, . 

No, 571, 

a Tauri, 

March 9th, 3) 1st border, . 

7 Orionis, ... . . 

March lOth, . . « Tauri, ...... . 

^ Orionis, -i 


I a Tauri,.. 

1 7 Orionis, 


^ Oemiaorum, 
i ’s 'Xst- border, 



IS 21 28.1 
21 22 44.6 


March 28tli, 


^ 15 43.5 

5 27 39.3 

6 04 47.1 
6 08 33.9 
6 28 03.3 
6 33 39.1 

6 54 12.0 

7 23 56.1 
7 35 05.2 


March SOtli. 


7 23 56.0 
7' .3$ 05.1 

7 45 64.8. 

8 14 19.6 
8 30 07,0 


j) *s 1st border 

.No.1048, 


Siars Observed with the Mqqu &t Ndsirdbui. 


No, of Sidereal tlaie of| lotervals in 
Wires.' Transit. | Sidereal time. 


May 7tlij ® . ]) 1 st border, 

No. 1197, .... ...... 

■ ; a Leoiiis, ..... . , , . , . 


May 9th, , 


a Flydrjs, .... . 

a Leonis,. . .... 

No. 133S, .... . 

i) ’s ist border, . 
No. 1369, 


June 6tli, 


j8 Leonis,, .... . 
]) *s 1st border, 
c Virgin is, .... 


|No. 1466,.... 

I ]) 'sJst border 


'November 29th,,,.- ... 0^ Aq^uarii, 

]) ’s 1st border, . 
a Piscis aust,,... 

March 1st' 1833,.. aTauri, ...... . 

7 Orionis, 

No. 804, 

3) ’s Ist border, . 
a Geminonim, . 


0 Tauri, 

No. 684, 

775, 

2* *s lat border, 

'No. S20, 

831, 

872, 

.« Geminonim, -i.; * . 

0 


12 33 09.7 
12 48 03,3 


0 14 53,6, 


October Ist, 


]) ’s Ist border, 
i.\qoarii, 


April Stli^ . 


... , Geminorutn.,, : . 
a 'Ganis min, . . , 
'jiS Geminorum, 

D 1st border, 
No. 989, 


+ 0 21 47.3 
1 0 29 52,6 


9 19 20.0 — 2 01 10.5 

9 59 25.6 1 21 04.9 

11 15 11.0 0 05 19.5 

11 20 30.5 

11 36 38.7 -f 0 16 08.2 


H . M . S . ■ H .' M .' S . 

7 23 52.2 — 0 22 28.4 

- 7, 30 30.2 0 15 50.4 

7 35 01.6 0 11 19.0 

7 46 20.6 

7 56 20.7 + 0 10 00.1 


11 40 29.3 
11 57 18.5 
13 16 22.1 


U 0 16 49.2 
j+ 1 19 03.6 


■November 1st, • « jS Aqiiarii, .... 

j) ’s 1st border, 
j Capriconiis, 
a Aquarii, .... 
a Piscis aust, . . 


9 29 32.9 
9 51 20.2 
9 59 25.5 


21 22 44,4 L- 0 34 00.8 

21 56 44.8 

22 48 22.8 -f 0 51 38.0 

4 26 20.4 — 2 03 67.8 

5 16 10,3 1 14 07.9 

6 19 03.0 0 11 15.2 

6 30 18.2 

7 23 66,6 4- 0 53 38.4 


21 22 44 1 
21 27 21.2 
21 30 47.7 

21 57 10.9 

22 48 23.4 


0 04 37.1 

■f 0 03 26.5 

0 29 49.7 

1 21 02.0 
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■jSidereal time ofj Inten 
Transit. | Sidere? 


. March 31st. 


a .Lanis mm. . ^ 
$ Geminoriini^ 
No; 1130, .... 
S 1st border, 
a Leonis, . . , , , 
No, 1222, .... , 
No.. 1232, .... 


No. 1097, .. .. 
D ’s 1st border. 
No. 1122, .. ./ 
1130, .... 


No. 1171, .... 
1175, .... 
1193, .. .. 
D ’s 1st border, 
a Leonis, .... 
No. 1254, .... 
1284,.... 


.'«■ Leonis,., .. . 
No. 1254, . . . . 

1303, .... 
3) ’s 1st border, 
No. 1328,,... 
1334, .... 
1338,.... 


9 59 28.6 — 0 55 40.2 

10 24 01.2 0 3i 07.6 

10 52 o5,6 0 03 03.2 

10 55 08.8 

11 08 42.1 +, 0 13 33.3 

I! 12 31.7 0 17 22.9 

11 15 13.2 0 2(1 04.4 

9 59 28,8 1 51 50.1 

11 37 17.3 I) 14 01.6 

11 40 32.0 Cl 10 46J 

11 5! 18.9 

12 II 22.5 ^4. 0 20 03.6 
refer, to IlieGataiogue of the 


Apnl 30wij a Leonis, .... . . .... 

No. 1371, 

i8 Leonis, 

D ’s 1st border, 

No. 1415,.. .... .... 

. B;. The numbers. ..'in the column beaded 

London Astronomical Society. 

Any of your readers who may baye hm 
Stars corresponding* with any of the above, 1 
Ing them In your valuable Journal, 


^Okmicul Amlyi 
1. Three speetmmis t 
The first frorxi, a village c 
of the bank’ of the -Gaages at Buxar. 
on the south bank of' the Ganj 
represented as' • 

of moistnre to render it unnecessary, 
* TMs-; eyeuing' I Lad i ' ^ 

tat of the Chronometer and Instrument 

pended om' ' ' * ' ■ 


ws. By Jas. Prinsep, Sec,, Sfc, 
of soil from mgar-emie feMA\ 

otkimi:fhe S&ifu, tea miles iiortli 
The other two were from soils 
Lges near the same -place. Nos. 1 & 2are 
re< 5 [niring iirigation, and No. S, as sufficiently retentive 
There is a sabstratimi of kmkar 
m observations of well known Stars to determine the er* 
the de- : 



tlirouglioiit the whole of that part of the country, and to some mixture 
of this earth with the smiace soil the fertility of the latter is ascribed ; 
■the cane produced is of small size, but -it yields a pretty rich juice : by,. 

■■: the ...native process each maund of juice affords six, seer of gur, 

:1,00 ..parts of each sort treated ' simultaneously gave the Mlowing ..'^' 
results"; 

No, l.No.'2. No. 3..:,.V " 

. Hygroiiie.tri,c;.mo!stiii’e, Oil drying at 212® .0 .. 2.5 2.1 ■ 

Carbonaceous and vegetable matter, on calcination, . I S 2.1 4.0 

Garb, lime from digestion in nitric 1 /xt o 1 a? 1 n on 

acid and precipitation by carb, pot, j (No,3 alone effervesced,) 1.6 0.6 3.9 

■. ..Alkaline salt dissolved, . ■* l.O^' ' ■ 1,1 0.3 

, . .Silex and alumina^ 94.1 " '24,1' ' SS/i' 

100.0 100,0 100.0 

The earths were not further examined, but the two hrst consisted 
■■ chiefly of sand, ..■.whereas the third was- somewhat argillaceous. ■ All 
three were of a soft fine-grained alluvium without pebbles : the analysis 
■ confirms the qualities ascribed to each of the specimens. 

2, Slatp anchracite from the hills south ofFatehpur in the Hoshang/Md dis^ 

trkt^ Nerhudda / trans'mUted to Government hy Captain J. E, Ouseley, 

A heavy dull slaty coal, splitting into laminae marked with ferrugi- 
nous oxide ; colour brownish grey, incliningj where rubbed, to the lustre 
of graphite : streak brown : specific gravity 1.880. 

Exposed to a red heat, burns without flame, and leaves a very 
copious red ochreous ash. It is of a poorer description than most of the 
Indian coals, although evidently connected with the same deposit as the 
Toma or BurliandU coal, included in the table published in the 
Glba.nings, voL iii. p. 283, and described further in page 293 ; — which 
left only 15 per cent, of ash. Richer coal doubtless accompanies these 
upper shales. Captain Ouseley has traced the deposit farther south to 
Tumdm near BhaioergarJi, but no specimens have yet been furnished from 
the latter place. The composition of the Nerhudda coal is as follows $ 

Water, separated on sand-heat, ^ 3.5 

Volatile matter, not inflammable, 10.5 

Fixed charcoal, „ . , ^ 22.0 

Red earthy residue,..,, 64.0 

100.0 , 

3. Peat of the Calmtta Aiiminm, dug up from Z^fmt heUw the surfme^ S 

the Chitp'^r Lock-gates* 

Composition"— Volatile matter, principally,, aqueous,* i *■, 62,0 
Fixed carbonaceous matter,. -16.7 
Red ash, . , , , •, » , 21.3 

2 K 2 
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^ ^ ^.Ancient Copper Bpear-kead.<^^f7vm A^m, 

, An article in one of the English journals of science, s 
ago, having mentioned, that on analysing ancient weapoi 
ioiind in Germany, the metal was found to be hardened 

I was induced to examine some of the ancient spear-h 
are frequently dug up in the neighbourhood of Mdtm, ai 
red by the natives to the period of the MahdbMrat war 
these presented by Mr. Ckackopt to the Benares Lit. Soo. 
ed in the Oriental Magazine, for December, 1826. 

Three of them were exanained : the exterior colour of all 
unmixed copper. 

No. 1. An arrow head, (so called) broke with a purple »-r 
ture : spec. grav. 8.459 at 85®. ^ 

3No. 2, A similar w'eapon, broke with i. 


I8S3.1 Ckemka! Jmiysei. 4Bf 

ever could liave been aimed at by its inventor ; tliat of giilling' those wlio 
were foolish enough to put their trust in it. The following facts give 
authentic" testimony of the worthlessness' of the invention 

The.Henowfij a new ship built at Port Glasgow,' her' first voyage 'tO' India,' was'v 
slieathed witls tills metal ; she had scarcely been at sea a month before the sheath- 
ing showed a rough and unclean appearance like a piece of wood which had 
heeii,, long, in the water, but without the grass to it, and' this kept going on worse 
and worse : and it was observed from the bowsprit, when the vessel pitched, that 
In many places it hung from the bottom like pieces of rags ; in some places large 
pieces were entirely gone, and what remained shewed every symptom as if it 
would soon follow, which it did ; on examination of the pieces which came off, 
they appeared spotted, as if oxidizing fast into small holes ; by the time the ship 
arrived here mticxv hundred sheets were gone from the bottom, and what was 
left as far as could be seen was very unclean.” 

The metal in fact is nothing but a soft pewter, consisting of 95 parts 
of lead, and live of tin mixed with some antimony. Its specific gravity 
of 11.130 corroborates this analysis. No trace of mercury could be dis- 
covered by heating it in a retort to a temperature at which this metal 
would have risen in distillation. 

The invention may have been suggestedby an American patent taken 
out in London in 1S31 for a sheathing metal of zinc and copper, com- 
bined in the proportions of 95 zinc to 5 copper. This compound, 
although superior to the pewter on account of its stiffness, would 
probably be liable to corrosion much more rapidly than copper ; the 
inventor however states that the addition of a small portion of copper 
greatly diminishes this liability, and adapts it well for the sheathing 
of ships and other purposes. 

Zinc by itself corrodes very rapidly in a damp climate. A remark- 
able instance of this was witnessed not long since, in removing some 
slabs of spelter which had been stored on the floor of a godown belong- 
ing to Messrs. CocKEiiEun and Co. The lowermost slab was converted 
into a solid white substance throughout, apparently crystalline In its 
structure; specific gravity 3.0. On heating in a test tube perse it 
disengaged much water and became yellow ; it dissolved with moderate 
effervescence in. nitric acid. It was therefore a hydrated carbonate of 
zinc, or perhaps rather a mixture of hydrated oxide and carbonate,, 
agreeing closely with the mineral from Bleyberg in Saxony, described 
' by Smithson'^' as hydrous carbonate, a sub-species of which 

testates to be a stalactitic formation.: This, is -a remarkable instance 
of the formation of a natural insoluble' mineral , by,. artificial, though 
umntentional, means. , " 

^ Thomson’s Chemistry,', iv* f* 483, , , ^ 
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T 12 ^ 10 57 verysevorej loud nolsa 

« ^ II 18 many houses injured, do. 

T 7 ^ 11 34 wails cracked, noise beards 

T 14 ^ li 29 walls injured, do. 

4-20 ^11 30 

t io “= 39 walls cracked, Ssa 

*< 3B 11 2S? hollow sound from river* 

f ^ 3 b; U 34 none such since 1814, 

' ^^Ar 34 43 no injury doiie, 

rpur, Mallai, and other places within the direct 
- estiojed or injured, and the alarm was ^reat. 
ingr extract of a letter from Dr. A. Campbell, 
he consequences were moreserions, and judcint. 

we may reasonably fear some dreadful catas- 
of the great Himalayan range. 

=ut 6 o’clock, the valley and neighbouring hills 
an mthquake : it lasted about 40 seconds, and 
isbnetly audible noise as of ordnance passing 

liVJ “"“efromthe east, and I feit that 

l>ghtmng towards the west, and iust 



set in motion, not sisaling: but waving to and fro from tlieir very roots. No 
d.*>inage was done to life or property. At | to eleven we bad a similar shock in 
.severity and duration, and at eleven, a most tremendous one. It coininenc.e,d gra— 
filially, and increased . until the bouses, trees,, and every thing on the face of, the 
grojincl seemed shaken from their foundations. The earth heaved most fearfully;, 
anti when the shock %vas at its worst we heard the clashing of falling tiles and 
.bricks in every direction ; .and to add to the impressiveness of the scene, a general : 
shout ..rose fro,m the people in all directions. ■ The miinnur of human prayers " was : ^ 
caiTied audibly .from' the city, to our grounds (a mile), and nothing' could be more , 
imposing and vast than the scene. In a dead calm the noise of a hundred cannon burst 
forth ; full grown trees bended in all directions, and bouses reeled about like drnnkee 
men. In our grounds no lives were lost, but in Katinandd 19 persons were buri- 
ed under Ibe ruins of their own houses, and in the towns of Bhatgaon and Patan,, 
many more. This great shock continued for nearly a minute, and during the follow- 
ing hour there were six distinct and strong shocks, the ground in the intervals be- 
ing scarcely if at all steady ; and from this time till yesterday morning there were up- 
wards of 20 distinct and sharp shocks. The loss of property has been very great, 1*23 
houses fell in Katmandu during the night of the 26th, and nearly as many more have 
been levelled with the ground. Up to this time, in consequence of the torrents of 
rain that have come down, finishing the work of destruction commenced by the 
earthquakes, the city and towns have been evacuated, men, children and wo- 
men of the purdah^ rich and poor, have been and still are on the plains about 
the towns. Innumerable temples have been destroyed, and tlie vory gods of them 
have been crushed to atoms. A fine and large brick temple (100 feet high), built 
in imitation of the great one at Jaganath, came down by the run early yesterday 
morning, and two fine pillars built by Bhim Sen were demolished by the great 
shock. All yesterday and last night we had occasional small shakes, and %ve are 
still in a state of suspense regarding the finale. In 1829, daily siiocks continued 
to occur for 40 days, hut none of them equal to the great one we had on the 26th.®'* 
A subsequent note from the same gentleman, dated the 30th instant, gives further 
particulars of this disastrous event 

We still continue to be revisited by occasional shocks of earthquake, all less 
violent than the great one of the 26tii, but sufficiently alarming. This morning, 
when at breakfast, we had rather a sharp one : they all seem to come from the 
same direction ; that is from the east and north-east. The places east of Kat- 
mandu have suffered most : Bhatgaon, a large town, has been almost entirely 
destroyed ; upwards of 1000 houses have been levelled with the ground, and few 
have escaped serious injury. 300 souls have perished in this town (Bhatgaon) 
alone, and the total number of lives lost throughout the valley, as yet ascertained. 

Is estimated at 500. The unfortunate people in many instances are in sore dis- 
tress ; their stores of grain being buried beneath the ruins of their late dwellings, 
and without money to purchase other food. The grain shops, as well as 
all others, are shut, and the people dare not return to their houses, but remain 
without sleep or shelter in the open air, under torrents of rain. The house of 
Matabar Sing, (a goodly modern mansion) is quite destroyed, and the large 
garden houses of Bhim Sen, and his brother, R An Bir, are rendered, for the 
present, untenable. Scarce a large house in, Katmandu has escaped serious injury. 
The fort at Chiropani, on the road to this from the plains, is • much injured, and 
almost all the Governmeut buildings have sustained great ihjuryd* 
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Inquiry into the Latvs governing the two great powers, Attraction 
and Repulsion, as operating on the Aggregation and Comhimtion of 
Atoms. By Julius:' Jeii*e3?'s, Esq. 

Though the causes of the three states of matter, as they are called, 
that is to say, the solid, the liquid, and the aeriform, together with 
those causes by which the union of the different kinds of matter in 
compound bodies is effected, and those also by which bodies are ex- 
panded, contracted, or preserved of the same magnitude are subjects of 
great curiosity and importance, yet they belong to a branch of Cue- 
mistry which is at present in an unadvanced and imperfect state. 
Those justly celebrated philosophers who have done honor to our age 
by their discoveries in other branches have not yet carried their ex- 
amination so far into this part as to arrive at any settled opinions 
concerning it, and not unfrequently in the same author doctrines have 
been advanced which are irreconcilable with each other. 

The branch of natural philosophy to which the present inquiry 
is devoted having continued, with little advance, since it was written, 
in the year 1822, the doctrines I have endeavoured to establish, and 
the body of arguments by which they are supported, maintain still 
whatever of novelty or importance they may have possessed. As, 
however, in so considerable a period, a few of the arguments may 
have been brought forward by others, though not perhaps similarly 
applied, I have thought it proper to mark by including brackets,^ thus 
[], such parts as have undergone aiiy- alteration upon a revision. 
The body of the work remains verhutiu as when first written. 

Whether by directing my attention to: this part of Chemistry I have 
' been enabled to %gest any such modes': of 'reasoning ns may be applied^ 
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: to tMc' advantage of the science,, it wonM'be., presumption in me to prow: 
monnce an opinion. ■.•.The ' question; mast 'depend vupon the; strength:© 
the arguments which Inse, .and which .I^now submit : to the judgaiteiit' 

of the philosophic , public. ■ 

Paet I. — -Of Attraction. 

Attraction is usually divided into two kinds. 

The 'first of them Gkavitation, • .or that by which bodies .ha.ve' a ten-.': 
:-dency to approach each other, and on .which the sciences of. Mechanics ■'■ 
■ and Physical Astronomy depend.. The second Contigijous Attrac- 
tion, or Attraction, of Atoms,: by which the atoms of bodies are kept 
in connection with each other, and which alone it is my province at 
this time to consider. 

, .Contiguous Attraction,, by a division subordinate to the. former, is:' 
usuaiiy :COiisidered as comprehending two species, Attracimi qf Aggre-^'^'^ 
gation, or the attraction existing between homogeneous atoins.,^':aad. ' 
Chemical Attraction, or that which is between heterogeneous atoms. 

This distinction has arisen from a supposition, that similar particles 
exert an attraction towards each other which obeys laws different 
from those of the attraction between dissimilar particles. That such 
is an unnecessary distinction might be inferred, were there no other, 
from this consideration, that when one solid combines with another to 
form a compound solid, it is not possible to make a distinction between 
the attraction uniting its compound particles and the affinity by which 
the constituents are united. Thus in sulphuret of iron the cohesion 
of the iron and the sulphur is overcome by their mutual attraction 
whicli forms them into compound particles, and these again cohere in 
a new solid differing entirely from either of the former. The attrac- 
tion which keeps the particles of the sulphuret in a state of aggrega- 
tion cannot be distinguished from that which brought their elements 
together ; for it favors the union of the elements, and aids in prevent- 
ing their separation* 

With reference to this and other differing opinions relative to 
contiguous attraction, I propose to begin this Essay by a somewhat 
minute examination of it under the following heads. 1st. By inquiring 
into the distance at which it operates ; whether it is confined to near 
particles only, or extends to more remote ones. 2ndly. By inquiring 
hoyr far the attraction of atoms is general ; that is, whether all atoms 
in nature attract, and are .attracted by ail, or whether, attraction be- 
tween afoms (chemical and cohesive), is confined to a limited number. 
3rdJy. ^ By inquiring .into the effect of mass on contiguous attraction; 
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that is^ liow far the attraction between atoms (chemical and cohe- 
sive) is increased towards any given atom by the mass. 

4thly. In what ratio of the distance the force of attraction of atoms 
varies ; which will lead me to confirm by arguments the opinion that 
gravitation and contiguous attraction are the same property of mat- 
ter> differing only in the circumstances under which it is presented^ to,' 
our observation. . ■ 

.. . Of the distamce at whichattraction of atoms operates. 

From the effects of cohesive attraction being in most cases evident 
only at very small distances, and from the particles of bodies in the 
aerial state actually appearing to repel each other, it has been gene- 
rally inferred that this force is exerted only at very limited distances ; 
and hence its name, contiguous attraction. 

Although the effects of cohesive attraction may be apparent only 
at very small distances, yet it is scarcely correct to infer that this force 
is ewerted only at such distances until due attention has been paid to 
the causes, which, by affecting the phenomena,, may create deception 
upon the mind. These appear to me of two kinds,. — the minuteness 
of attracting atoms, and all causes which operate against the attrac- 
tion of atoms. 

Gn the magnitude of atoms must in a great measure depend the 
greatest distance at which the force of their attraction is sufficiently 
powerful to be apparent. 

If it be admitted that the force of this attraction decreases in as 
great a ratio of the distance as that of gravitation, then, since atoms are 
so small as not to be perceptible to our senses, it will follow that how- 
ever strong their attraction may be when almost contiguous to each 
other, it will not be apparent at any mensurable distance, though in 
fact, it may be exerted in some degree at unlimited distances ; for if 
two attracting particles of matter were sufficiently increased in magni- 
tude without altering at all the laws of their attraction, this force 
might be evident at any distance however great, unless it be supposed 
(which would indeed be very unphilosophical), that attraction ceases at 
some certain distance suddenly and abruptly* 

The other causes which may create deception as to the distance at 
•which this attraction is exerted, are all powers which oppose its' force. 
From the attraction of particles being constantly opposed by the 
powerful agency of heat, its force in liquids is scarcely 'apparent, though 
in fact it may be very powerful, for it is only the. excess of the attrac- 
tion over the repulsion that can be measured. ■ ’ ' ' ' 
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The two fallowing are proofs of attraction in liquids, and also that 
it is very considerable*^. 

■ Sir liiiMPHRET .Davy remarks very justly, Coliesion is usually said 
to act only at the surface of bodies, or by their immediate contact, bat ' 
this does not seem to'be-'the case. Ituertainly acts with much great-'' 
er energy at small distances.; but the spherical form of 'minute portions ' 
of fluid matter can only be produced by the attraction of all the parts 
of which they are composed Tor each other ; and niost'.of these .attrac- 
tions must be exerted at sensible distances.” To this renia.rk, I 
may be allowed to add, that the attraction bet^veen the particles of a 
liquid, must, moreover, be a very powerful force ; for it is not only 
able to resist the force of repulsion, but also to gather the particles 
into drops against their tendency to gravitate. 

Another proof of the force of attraction in liquids, appears to me 
afforded in the fact, that the expansion of liquids increases in a great- 
er ratio than the temperature, or that liquids expand more from ^'cquai,' 
additions of heat at high than at low temperatures. If the pressure 
of the atmosphere were the only force opposing their expansion, li- 
quids would expand less as the temperature increased ; for, as a liquid 
expands, since it presents a greater surface'^ either to the air or to 
the vessel containing it, it is pressed on with increasing force. But 
if the force opposing the expansion increases with the temperature, it 
is plain that equal additions of heat would produce less and less 
effect. ■ 

If these equal increments of temperature in liquids he considered to 
indicate equal additions of heat, as is the general opinion, the only 
means by which the increased ratio of expansion can be accounted 
for, it appears to me, must be sought for in a powerful attraction 
exerted between the particles of a fluid, by the decrease of wiiich at- 
traction, as the particles separate from each other, more effect is pro- 
duced towards enabling heat to expand the duid, than the increase of 
atmospheric pressure produces in opposing the expansion; so that the 
sum of the powers opposing expansion is a decreasing force, and hence 
the expansion itself will have an increasing ratio, 

The nature and physical properties of gases, have especially induced 

most philosophers to consider the attraction of atoms as only acting 

* Elements of Chemical Philosophy, p. 68. 

t This is of course the same effect ; for though a liquid expanding in a jar may 
not have the surface - exposed to the air increased, yet it displaces more and more 
atr, and is re-acted on by the vessel, with precisely the same force, as if it were, 
compressed on all sides by the atmosphere. 
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wlieE atoms are very near to eacli other. From the great elasticity o£ 
' gases y : their atoms are treated, of as beyond the sphere of mutual at- 
traction,, and^some philosophers'^ have -accounted for the expansion be- 
ing: equable, for each equal addition of temperature, and for the ratio 
,:of expansion being the same in all gases, by the supposition of 7io at- 
traction existing between -their particles, .and as proofs of the non-exis- 
tence of, any suck attraction. ' 11 ow -far -this reasoning is correct let us 
presently ,e,xamiiie.-", . 

The elasticity of a gas is certainly BO proof of the absence of any 
attraction between its atoms. It serves only to show that the whole 
repulsion is very powerful and superior to any attraction that may exist 
between its atoms. Since the attraction between the particles of a 
gas is inferior to the repulsive power, it cannot be apparent, though it 
may , yet; certainly exist. , 

The gas will possess elasticity, and will expand unless subjected to 
a compressing force, such as the atmosphere. 

Again, the equable expansion of a gas from each equal rise of tem- 
perature, is not any proof of the absence of attraction between its 
atoms on the ground usually taken, that if there were any attraction 
present, it ought, by decreasing as the atoms separated, and conse- 
quently o:ffering less and less resistance, to allow of an increasing ex- 
pansive effect from each equal addition of temperature. For it will 
presently be seen, that equal increments of temperature in gases by no 
means indicate equal quantities of heat, and therefore not equal addi- 
tions of repulsive power. Neither does the atmospheric pressure offer 
constantly equal resistance to the expansion of a gas ; since as a gas 
expands this force tending to compress its atoms must increase, for as 
the particles of a gas recede from each other, each is subjected to and 
has to support the pressure of a greater number of 
those of the atmosphere. Thus in the annexed figure 
the line A B may be supposed to mark the contact of 
the atmosphere, and a volume of subjacent gas. Here, each particle 
of gas with its elastic mediumt, denoted by the dots A B, is subjected 
to the pressure of a column whose base is one particle of air. 

I llilUlil! expanded by heat until the distance of 

1 11 I particles from each other is double. It is now clear, 
ML particle with its elastic medium (now greatly 

_ * Muebay, Toi I p. 248, System of Chemistry. , Beethollbt, CIrem. Static®. 
Lambeet, voI. 1. p, 116, 117, and 143, ■ , - 

fThe seat of the repulsive forccj according ;to,- most authors j as will he pre- 
sently considered. 
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enlarged) has to support a column of air, the base of which is four 
particles, two being shown in the side view. Hence the atmospheric 
force tending to compress any two gaseous particles must increase as 
they recede from each other ; and even very considerably, for aerial 

fluids expand much from small increments of temperature*. ' 

The experiments of Mr. Dawon, De Luc. and others, made chiefly 
between the freezing and boiling points of water, lead to the conelurion 
that gases expand (of their bulk at 32°) with each accesrion^of 
degree (Farh.) in a simple arithmetical proo-re^sion • 
and it appears assumed that this is the law of their expansion'^by heat’ 
Hence air at 32° by an advance of 480 degrees, i. e. to 5 12° would 

have Its bulk doubled. Let us suppose two cubical pints of air to 
taken; and let one of them be expanded to double its bulk i p t 

quart. Sioce the distance of the atoms increases as the cube’ rlr r 

the bulk ; the bulk of one of these portions of air having become 2 to 
the other as 1 ; the distance of the atoms will have increased in the 
former m the ratio of the cube root of 2 to the cube root of 1 i p ^ 
1.26 to 1 nearly ; and since the number of atoms under a given s’urfaS 
of the gas expanded to a quart will be 100, while there are 158 under 
the same surface m the pint, and the pressure being constant 07 , 
given surface, 100 atoms of the former will have to sunnort , I 
as 158 of the latter. Let the pressure be called 158 Itl 1 •*’ 

=f th. ,il, J “ tL 58 lif “ r , 

the pint will have to bear only a pressure of 1. ’ 

Again, since, as was shown by Newton f-ho ,,, ♦ i , . 

th. p«a.. o, .i, «.e „„ j “:f f 

vanes inversely as their distance, i. e. decreases in tho d;^ 7 ^ ® 
of their separation ; and since the pressure ino proportion 

expanding a gas must be in- 
* The reader wiU not, it is hoped, think th,t th^ p .,11 • 

mitted of supposing that by increasing the surfece of a JmnTof™! ti 
Sion of Its parts is increased; as for instance that rhi. f s the compres- 

of a spherical pint of gas (in which form ^ parts 

he increased hy moulding the volume into any possible) would 

der, where the surface would be greatly increased \oT’ 
tides in a given volume is Constant, the pressure and 7? ** number of por- 
wili of course not vary, whatever may be tbe extent “ the atoms 

Biosphere or to any vessel lt is contained in r„. 

i. . gi,. „ 8, "i ““ “>■ •"»b» f 

particle, of necessity must increase, whether i, i,!? “i’ . *® °° 

to the air, or inside of the vessel, or a cental ^ ^“peAial particle contiguous 
^ other particles and re-acting agsipfH 'Jie pressure from the 
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creased in tie, direct . ratio , of ■ the increase .of the balk. — Thus one cu- 
bic inch of air. will ne.ed the. absolute ; elastic power of each particle to 
be increased eight times, in, order to expand it to 8 inches. The bulk 
having been increased. eight-fold,. the distance of the .particles: will bC' 
.doubled (i, e. as the cube root of the .bulk) ; on doubling their '.distance:.', 
their elastic force is . halved, i, .e, from 8 it has become 4, and at the' 
same time the .pressure is increased as the - square of their distance. '2:',.:'' 
and is therefore 4, . Here' then .the elasticity and. pressure balance each' 
other, and the particles will he stationary. Hence the power endow-* 
ing the particles with mutual elasticity must have been increased in the 
same ratio as the increase of the bulk, . If these '4.80 degrees of tern-. ' 
perature can double the bulk of a given volume of gas, they must 
double the whole absolute quantity of heat in the gas. The specific 
heat of the gas at 512° will be double that of the pint at 32° in the 
experiment. Now this is a point which probably no one acquainted 
with all that is known regarding caloric will maintain. We can hard- 
ly suppose that the whole specific heat of a gas at 32° (viz. that due to 
its capacity and temperature, and all the latent heat due to its gaseous 
state) is equal only to that introduced by the 480 degrees. Analogy 
would teach us, that it is, at least, three or four times as much. If 
then the 480 degrees of heat can effect as much expansion as the whole 
previously contained in the gas could, we are led necessarily to the 
conclusion that the latter is opposed, even in gaseous matter, by an at- 
traction, so far as to have an effective repulsive force equal only to that 
subsequently introduced by 480 degrees of temperature, nay to much 
less, for the fact of the presence of this attraction being once establish- 
ed, between the gaseous particles, this force must be considered as 
operating against the heat subsequently introduced ; and must lessen 
its effective power. 

This argument I may illustrate in a more familiar manner. Let a cy- 
lindrical vessel half filled with any gas, nitrogen, stand inverted in a 
vessel of water, so that the liquid being on a level within and without 
the pressure on the gas shall be just that of the atmosphere. If the 
surface be two square inches, this will be equal to thirty pounds. Let 
an equal quantity of oxygen gas be added, and suppose it at first to re- 
main under the nitrogen, and the vessel to be raised so as to preserve 
the same level in the water. The oxygen will now bear the whole pres- 
sure, and communicate the same to the nitrogen above it. Each will 
be pressed on with a force of 30 pounds. In the course of time, how- 
ever, the two gases will become completely' mixed. Each will occupy 
the whole vessel, the bulk of each being doubled ; but the two together 
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not filling more space than before. Now, it is clear, each presses 
on the w^ater and each bears oiie*balf of the ^pressure of 30, pounds, so " 
that the elastic force introduced with the oxygen gas has enabled the 
nitrogen to double its bulk under the pressure of the air ; and has 
clone no-more. . ' If instead- of adding thc' oxygeri' gas, beat had been' add-** ■ . - 
ed to the nitrogen until its bulk bad been doubled by expansion, it' is ■ 
manifest -the' 480'^ which effected this would -have .introduced as -great 
an effective dilating power as that of the whole specific heat of the oxy* 
gen gas in the other case. But it will not be contended, that the 
whole specific heat of the oxygen gas amounted to no more than 480 
degrees : for a.nalogy -would lead us to conclude, that tliC' latent .heat -. 
due to its gaseous state (including that of the previous state of liqui- 
dity) must greatly exceed this quantity, and if we add all the calorie of 
temperature, in a substance of a large capacity for heat, from the na- 
tural zero . up- to the temperature of the experiment, we shall proba- 
bly underrate the quantity at three or four times 480°. The question 
then is, whence does it happen that 480° of uncombined heat could aid 
the expansion of the nitrogen gas, as much as four times this quantity 
entering wdth the oxygen ? A reason, i,t appears to me, can only be 
found in the following explanation. The latter heat is so far opposed 
by a mutual attraction between the atoms of the oxygen, that its free 
elective elastic power equals only that of the 4S0° in the other case. 

If then any inference can be drawn from the equable expansion of a 
.gas from equal increments of heat, it is certainly this ; that a power- 
ful attraction subsists between the gaseous atoms, reducing the elastici- 
ty of their large quantity of specific heat, in so great a degree, as to 
leave an efiective elasticity equal only to what would be due to one- 
third or one-fourth as much heat. But the attraction cannot be appa- 
rent, because it is veiled beneath the excess of the elastic power. 

The alleged fact that all gases have the same ratio of expansion lias 
also been proposed as an argument against the existence of attraction 
between particles in a gaseous -state. It is said that all gases have the 
same ratio of expansion, because the force opposing expansion is the 
.same .in all, namely, the pressure of the air ; and that if an attraction be 
-admitted between the particles of a gas it must be considered as equal 
in every gas, for otherwise the ratio of expansion would not be the 
• same in all, and hence that ^ there exists no attraction, for it cannot be 
considered as equal in all gases. Mature reflection will perhaps in- 
duce a different view of ;the subject. Though a certain change of tem- 
perature' may produce' an equal change in the mass of all gases, yet the 
‘.separation' of the particles may.be scarcely the same in any two, for we 
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lia^x no . proof of different gases having ■ the .same-iraniher of particles 
in equal bulks. : ; 

.111 tliC' coinbination of gaseSjf'.a companson between- their prime equi* 
valentSj, tlieir proportions by volume, and the resulting bulks of the 
compounds, would lead to the conclusion that the iiiimber of partici-es 
in a given bulk ' differed materially in different gases. Thus, if it be 
assoiiied tut in oxygen and nitrogen the number of atoms in a given 
bulk of 'each, is equal, .since one. volume of. the former combines with 
o.iie . of the ..latter to form the" nitric oxyd gas, it would follow, that an 
citom of each unite to .form, each particle of the compound gas* If, 
then, in the latter, it be assumed, that in a given bulk the same number 
of compound particles exist as of simple ones in either of the former, it 
is deal that the two volumes ought in combining to condense into 
one volume, since two atoms form one compound particle. But expe» 
rience shews that no condensation takes place* Therefore, whatever 
number of simple atoms have combined to form a compound particle, 
in the same proportion must the number of the latter in a given space 
have decreased. 

Many othei combinations of gases would prove equally hostile to 
the supposition, that all gases are at the same temperature and pres- 
sure equally dense. Hence, though equal rises of temperature may in- 
crease the bulks of different gases equally, the separation of the parti- 
cles may diffei in all. And further, the capacities of gases for heat dif- 
fer materially. If equal bulks of hydrogen and olehnt gases be taken, 
since their relative capacities for heat are as 1 to 1.7 nearly, we 
shall have these numbeis representing the relative quantity of heat by 
each degree of temperature.. It would require 1.7 of heat to expand 
an equal bulk of hydrogen. Since the pressure on each is equal 
and increases equally, whence does this arise ? We are compelled, I 
think, to conclude that atmospheric pressure is not the sole force op- 
posing expansion, but that it is aided also by an attraction subsisting 
between particles in the gaseous state, more powerful in olehnt gas 
than in hydrogen, whence to effect an equal expansion more heat is re- 
quired in the former than in the latter. 

If then any inference can be drawn from the equable expansion by 
heat of different gases, it is this, that in every gas an attraction sub- 
sists between the atoms ; but in some gases, as mighthave been expect- 
ed, more powerful than in others. ■ ■ ' ■ 

By the above elaborate inquiry, I trust I have shewn that the facts 
usually brought forward as evidence of the limited distance to which 
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: €0iitigE0iis 'attraction is supposed to extend do in reality, lead to an op« 
posite ' conclusion. ^ 

. ■ Of an attraction between gaseous atoms, botb similar' and dissimilar, 

, we shall have further satisfactory" proof' by the consideration of the 
following phenomena. In the ' transition of aqueous ' vapour to the 
solid state, a number of particles, which must have occupied a coii» 
siderable space, convene to form a flake of snow. 

This m,ust'' surely have been' produced by ^ a general attraction 
throughout all the particles of that portion of vapour, the attraction 
between the contiguous particles being doubtless the most powerful. 
Hence each minute crystal of the flake is formed by the affinity of se- 
veral neighbouring particles, but the aggregation of all the crystals to 
form the mass must be the product of an universal attraction of ail the 
particles of the vapour. Otherwise no flake would be formed, but each 
grain would be precipitated separately. This instance alone appears a 
conclusive proof. Between dissimilar particles there are many like 
instances. The deliquescence of a salt has been adduced by Newton 
liimself in proof of its attraction ** acting at a distance'* on the parti- 
cles of vapour in the air. 

The mutual action of the particles of different gases on each other is 
often evident at considerable distances, as when two gases combine to 
form a solid or liquid, such as the muriatic acid and ammoniacai gases, 
and many others. 

If all these arguments and facts be admitted as true, sufficient has 
been said to prove that the attraction of atoms, whether of similar or 
dissimilar atoms, is not merely a contiguous force ; and as we have had 
evidence of its being exerted by all atoms in a gaseous state, but have 
no proof of its ceasing at any point, it must surely be considered as a 
power that operates, though weakly, at a distance, and that it does not 
suddenly cease any where. 

How far the attraction of atoms is general, i. e. whether all 
atoms in nature attract and are attracted by all, or whether attraction 
between atoms, chemical and cohesive, is confined to a limited nuni- 

It would seem to be the opinion of most modern philosophers, that 
all homogeneous atoms exert a mutual attraction when sufficiently near 
to each other, tad hence that the particles of gases would coliere if 
brought within the limits of; their attraction. That all homoo-eneous 
atoms attract each other, there is not any reason for doubting. It has 
been above shewn that we kve no proof of a limit to the distance at 
which attrition may be exerted,: and that even in the gaseous state 
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all particles, .must. be supposed, to.. attract eacb other. Since then in 
liquids and so.lids also an .attraction is always manifest, it follows that 
between homo^geneous. atoms this .force is universal. We have equal 
reason to admit its action between all heterogeneous atoms, though it 
has until lately been considered to exist only between a limited variety. 

,;The fact that many atoms refuse to combine may be readily explain- 
ed, as Dr. Mueray has observed, by taking all the forces that oppose 
combination into consideration. ■ These forces may in many instances 
be superior to that of the attraction, and then the latter will apparent- 
ly not exist. A very strong proof of the universal action of attraction 
between dissimilar atoms, and even when in the gaseous state, is af- 
forded by the fact that all gases without any exception will either 
combine, or else mix, when brought together ; and further that all dis- 
solve water when placed over it*. 

The reason of an attraction being universally apparent between all 
gases, though not between all liquids and solids, is readily explained. 
In the former state, the particles of the body are not detained by any 
cohesion, but exert an effective repuisionf for each other, which ren- 
ders them easy to be put into motion ; hence even a ’weak attraction 
exerted by another gas becomes evident. On the other hand, the par- 
ticles of solids and of liquids, on a small separation from each other, 
are detained by their cohesion, it being stronger than the attraction 
of many bodies for them. 

With respect to the attraction, which acts beUveen atoms, I trust 
that under the present head sudicient has been sbewm, to justify its 
being considered as a power, which is universal, i. e. which is exerted 
(though with various degrees of force) between all particles similar 
and dissimilar. 

Zdly, The effect of mass on contiguous attraction. 

If the statements, laid down in the two former heads, be true, it fol- 
lows of necessity, that attraction must also vary with the mass, or 
number of attracting atoms ; and this is confirmed by experiment, with 
respect to heterogeneous atoms. Thus it is well known, that a particle 
of sulphuric acid has a stronger attraction for one of potash than one 

* It is well known Mr. Dalton and others hare endearonred to explain these 
facts, without the assistance of an attraction. This will be duomsei m a fniure pari 
of this paper, 

1 1 hare used the term effectire, here and elsewhere, to denote the excess of 
one force above its opponent ; thus, 'if 'the attraction be 4 hut the repulsion iO, 
the effective repulsion = 6. In like maimer, there is, in soine cases an “ effective” 
attraction, 
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ie'r^ 4. a compound atom of ^sulphate of potash were' in this case' 
" exposed to three' atoms of nitric' 'acid, the potash would be separated; 
by the united action of , the three atoms of nitric acid. In the same', 
manner, the sulphuric acid may be taken' from' sulphate of haryte^', by' 
an 'CMess of .potash, as Berth o'^'let has shewn. ■ la both tlie'above in- 
stances,, mass e^'i'deatly operates^, . T'here 'is also every reason for be- 
■ lievingyt'hat thiS' attraction" varies as the mass,' between homogeneous 
, 'atoms;' "although 'there .. are ; -not -experiments' proving that this is. 
absolutely the case ; for such experiments can hardly be expected, nor 
..is "it 'easy to' propose' a way of" making them..' . 'lira homogeneous solid 
mass, this law does not plainly present itself, merely from the small- 
ness of the atoms; from which, as formerly obseiwed, the attractiGns 
' - 'Of ' all those ■ that are at a distance"' from each other (which is the' case." 
with far the greater part) becomes so much less than that of contigu- 
ous particles, {on which the solidity chieiiy depends,) as not to admit 
of measurement with it. 

The law of attraction which is here enforced, is also perfectly con- 
formable with the doctrine of definite proportion, and does not in fact 
at all afiect it, as has been by some supposed. 

From all that has been stated, it must surely be admitted as a law 
of this power, that the attraction of atoms varies as their number. 

Athly, The ratio in which the force of uttractmu varies^ and the 
identity of this poiver, with giravitation, 

I have observed, at the beginning, that the opinions of philosophers, 
upon the attraction of atoms, are various, and in many instances con- 
tradictory to each other. They are particularly so in the present ques- 
tion. 

Among other theories is that of Boscovich, which is very generally 
known. In this it is supposed that atoms do not exert a simple 
power of attraction towards each other ; but that their mutual attrac- 
tion alternates with a mutual repulsion, not with variations of time, 
(as has been by some supposed of the affinity of bodies for light) but with 
variations of distance. Thus that two atoms, when contiguous, repel 
each other with great force : and that this repulsion decreases with 
_ the increase of the distance; , and at last vanishes, giving place to an 
attraction, which increases with the distance to its maximum ; whence 
if decreases, vanishes, -and is 'replaced by the repulsion, which obeys 

fact docs in no degree militate -against the well cstaMlshcd and important 
dochke of definite proportions In comhiaatidn. - , 
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tlie same la\vs. . All, d that there are.." numerpns alternations of these 
forces. According. .to this law>', the: particles of a mass must always 
remain at some one,. nf the... .intervals hetw.een ■.a.ttraction and repulsion^ 
This may be at various distances, . and thus may be explained the vari- 
ous 'degrees of .density, which the' same body may possess at different 
tim.e.s. To this iiypothesis it.may.be objected that it cannot be easily 
admitted,., of a simple force, that it should increase, as the centres of 
attraction are' separated;; much 'less then, that this force should sud- 
denly, from a certain ■ .point, obey an opposite law, and decrease with 
an increase, of .distance, ' 

But to admit, in addition to this, that the same atoms, from another 
certain point, exert an opposite force of repulsion, which obeys the 
same complicated law, and that these alternations are frequently re- 
peated, until at last a regular decreasing attraction prevails, is scarcely 
possible ; since it does not accord with the extreme simplicity always 
observable In the laws of nature. 

Moreover, it is not possible by this theory alone, to account for the 
gradual increase of volume which bodies undergo, without introducing 
the repulsive agency of heat. 

Though there are, according to this theory, many points of distance 
at which particles may rest, it cannot account, even for expan- 

sion, much less for liquifaction and vaporization. And again, if 
the agency of heat be added to it, on a reduction of temperature, bo- 
dies would not contract in volume, for their particles would necessarily 
be prevented from approaching, by that region of repulsion, at the ii-^ 
mit of which they lay. This would involve the necessity of another 
extraneous agent, namely some compressing force. And thus the two 
alternate forces, assigned in the hypothesis, are ineffectual without the 
assistance of the other two, and with them are altogether useless ; con- 
sequently it is not philosophical to suppose them. 

An anonymous writer in the Encyclopaedia Britannica^ treats of 
cohesion as a force, which extending to a small distance, is within 
this distance, little or not at all altered by slight compression, or 
expansion.” And in another place he says, it appears, that the force 
of cohesion cannot be supposed to vary much with the density, and 
it is therefore allowable to consider it as constant as far as its action 
extends/^ I have, under another head, I think proved, that -tliis at- 
traction must not be considered, as extending only to very small dis- 
tances ; and the arguments^ adduced in support of this, also prove, 
that attraction is a decreasing force. .These arcj the increasing ratio 
* Suppiement, Art. Cohesion. 
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of expaasion m liquids, and the equable expansion of gases from de- 
creasing additions of heat. The former can only be accounted for, by 
supposing that its chief opponent force, the attraction, decreases. . The 
latter also requires the admission of an attraction between all gaseous 
particles, and that this force decreases likewise. For, did it not decrease, 
gases (as it -was there demonstrated) could not expand as much froni 
certain additions of caloric of temperature, as from their specific heat 
so much more in quantity. ’ 

In Dr. Rees’s Cyclopedia* we find another author, -who expresses a 
very different opinion. " There is,” he says, “ an attraction, -which is 
found to obtain in the minute particles, -whereof all bodies are com- 
posed, which attract each other, at or near the point of contact, \rith 
a force much superior to that of gravity, but which, at any distance 

from it, decreases much faster, than the power of gravity.” 

And others, observing the apparently great decrease in the force of 
attraction, as particles are sepai-ated from each other, have supposed 
t^t it must vary as the inverse cube, or some higher power of the 

distance. 

All these views have doubtless arisen, from attending to the appa- 
rent, rather than the actual, force of attraction. Since attraction^ 
whenever presented to observation, is always opposed by a divellent 
force, - the law of the simple force cannot be investigated by any direct 
experiment from its immediate effects. 

There is however the strongest reason for concluding that contfou. 
ous attraction, as treated of in chemistry, is identical with the gi-eat uni- 

Tersal power, gravitation. 

This opinion has been hinted at by philosophers from an early a-e 
of this science, and among them by Sir Hu.uphrey D4vrf Butit 
may be demonstrated, as I think, in the most satisfactory manner from 
the following considerations, " 

Ls#. The ^eat Newton has demonstrated, that the gravitation 
wkch prevails throughout the bodies of the system, is composed of 
the sums of the attractions between the atoms of the several bodies 
And thus It IS, strictly speaking, an attraction of atoms ; and it is ex- 
erted between the same atoms as the attraction, which usually bears 
that name. 

to possess the same properties also.— -First, 
lhat attraction of atoms, which; constitutes gravitation, increases or 
decreases as the distance at which, it operates is less or greater. This 

* Aft. Attraction. f Sir H. Davy's Elements of Chem. PMosophy, p. 63. 
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the same great author lias shewn. For the attraction of a body in the 
mass (i, e. gravitation) depends wholly on this supposition. This 
same property we have seen'^ must belong to the other attraction of 
atoms. Seccnully, The absolute force of gra%’’itation varies as the 
liiass. This, we have also seenf,' must be a property^ of the attraction 
chemlcaliy considered.— Thirdly. By decreasing the mass, in 
gravitation, until the 'force operating only between a few or single 
atoms, this force would ' become imperceptible at a very small distance, 
.which ' exactly agrees ■■ with ■ the attraction of atoms in question^:. 
Fourthly. It has been above§, I think, clearly shewn that the attrac- 
tion of atoms, as connected with chemistry, is universal ; and is there- 
fore ill this respect perfectly similar to the attraction of atoms named 
■gravitation. 

We have here two forces exerted by the very same atoms, (namely 
those of which all masses in nature are composed,) and possessing the 
same properties, as far as a comparison can be carried on between 
them i and this extending through numerous particulars ; whence we may 
conclude, that both are the same force differing only in the accident of 
distance, from whence it has acquired distinct names — and therefore, 
since, by the above-mentioned discovery of Newton, the forces of 
atoms composing gravitation vary inversely as the square of their dis- 
tances, this force must still obey the same law, when considered 
under the name of contiguous attraction. 

The truth of this doctrine, which I have been endeavouring to de- 
monstrate generally, will I think be placed beyond all question, by 
the consideration of the following case. 

A celebrated author, whom I have already quoted, has adduced the 
spherical figure of a drop of water in proof of cohesion operating 
throughout all its particles. Let us now suppose such a drop, situated 
in absolute space, to be enlarged by an accession of matter, iiatii it be- 
came an ocean. This ocean would unquestionably retain the figure 
of a sphere ; its parts being kept together by the same force, not at ail 
changed in quality, hut only increased in quantity. From having been 
once a drop, it would become a planet, and its attraction, which was 
called cohesion, would now be considered as gravitation. 

In addition to this, it may be remarked, that part of the fiuM, pass- 
ing into vapor, would form an atmosphere around' the planet, (admit- 
ting that it was exposed to the usual • source of heat.) The force, ■ 
which detained this atmosphere on 'the'; surface of the planet, would 
constitute its gravitation, which would be, no other than the cohesive 

Yide page 443. f Vide page 45 L' Head 3.' Z Fide page 443, § Vide page 45D, 
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■, attraction., . And,,, since' it operates ^ be twem,;;Ah,e, .liquid .gaseous:^ 
;,„atoms, most of,w,Mcli-are-at a; much greater, ::,„ciistaiice from each other, 
tliaii any ^two ,,,neiglibouring. atoms ,of the vapor, it at once proves that 
,at0ms in a gaseous state attract each other 'at all distances. 

PA'ET II . — Of Repulsion', Div. l st» „, , 

^ Were the attractive force, which we have ' hitherto ' treated of, op. . 
posed by 110 other "power, it is manifest, that the atom,s ; of ' all bodies ,,' 

, : would be , ill perfect ■ contact, and that all m,asses w,oiild' be' ' absolutely 
dense. , Hence there must o'f necessity exist some divelleiit,' or, .reput ■ 
sive power in bodies ; for the atoms of none can be in contact, since 
all are capable of contracting from, certain causes. As they, in con., 
tracting, occupy a less space than before, the difi-erence between their 
present and former bulks must have intervened betiveen their atoms ; 

■ and" even much more; for' no limit has .been found to the contraction of 
bodies. It is owing to the same divellent poiver, that heterogeneous 
atoms cannot come into contact. Hence the limited number of com- 
binations ; and hence it happens, that most gases, on being presented 
to each other, merely mix, and cannot enter into combination. 

Since a divellent or repulsive force is always as evidently operatino* 
to prevent die contact of atoms, as an attraction, exerted by them, is 
operating to favor their contact, the former has no less commanded 
the attention of philosophers, than the latter. 

Any theory, which would at all admit of investigation, must suppose 
the great opponent force to the attraction of atoms to depend, either 
on a repulsive power inherent in and exerted by them ; or on this 
force, aided by the power heat ; — or on the power heat aioiie. 

These I shall attempt to investigate severally. Whether the 
opponent force to the attraction of atoms is a power inherent in and 
exerted by them. 

The theory of Boscovich and a few others may be placed under this 
head. His theory, as above observed, would sufficiently account for 
the constitution of bodies, if their volumes were permanent, and their 
particles always at rest. But, since aU bodies are capable of possess- 
ing every degree of density, and of expanding and contracting gradu- 
ally, such a theory would interfere with known phenomena, which 
could not take place on the admission of it, 

^ Bodies, as I have before remarked, would never expand without the 
introduction of some eyraneous expanding power, nor could they con- 
tract, without the admission of' a compressing force, of which we have 
no evidence, and the action of which could not be explained. 
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III short, as all powers, inherent .in atoms must be permanent, and 
as a permanent Tepulaion cannot alone account for densities and states, 
which are not constant, the power opposing attraction cannot be solely 
a power inherent in atoms. 

S€co?idhj, W he tlier the opponent foi*ce to the attraction of.,,, atoms 
depends on a power exerted by them, aided by the power, heat. 

In a iiiodeni; treatise on .attraction'^ and repulsion, it is thus assert-: 
ed The states of elastic iluidity, solidity, and liquidity, in all of 
which the greater number of .simple 'bodies .are capable of being exlii-. 
bited, at , different temperatures,' are not uncommonly conceived to de- 
pend, on the different actions' of heat only, giving a repulsive fo,rce tO" 
the particles of gases, and simply detaching those of liquids from that 
cohesion -witli the neighbouring atoms which is supposed to constitute 
solidity/' And he adds, but these ideas, however universal, may be 
easily shewn to be totally erroneous :.and it will readily be found, that 
the , immediate effect of heat alone is by no means adequate to the ex« 
plaiiation of either of the changes of form in question." “ There can 
never be rest, without an equilibrium of force, and if two particles of 
matter attract each other, and yet remain without motion, it must be 
because there exists also a repulsive force, equal, at the given distance, 
to the attractive force." 

To this 1 answer. — -It is undoubtedly true, that, to enable the parti- 
cles of a body to be at rest, the opponent forces, operating on them, 
must be in equilibrio. And the remark, just quoted, might properly 
be objected to those -writers vrho have treated of the force of attrac- 
tion between the particles of solids, as being greater than the repul- 
sion. But, since the question is, whether or not heat be the repulsive 
power which keeps bodies in the gaseous, the liquid, and the solid 
state, this remark cannot be considered as a proof on either side, since 
it has no reference to this question. : 

zldmitting heat as the sole source of repulsion between atoms, its 
force may easily, nay must be considered, as equal to that of the at- 
traction, whenever particles are at rest. The opponent powers must 
be in equilibrio, whether heat be the source of repulsion, or not. 

.. .... In :the same: treatise, also, . attraction and repuisioMf it would..appear, ..are. 

considered as being both exerted between atoms, at all distances within 
a certain limit. In the first place, it cannot’ be admitted as possible, 
that at the same distance, the same particles should at once attract and 
repel each other. But even supposing„it.possible;-“-if ’this repulsion 

* .Encyclof*'£dia Brit'annica, Supplement, Art. Coliesioii, 
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' te, equal :to tiie. attraction in' the liquid state,: .since it Must, he, a pemia*:' 

, .. neiit force, ' the : attraction, . being always::'op|)Osed,bY,: an,, equal force, 

' would never 'be;' able, under . any: circumstances, to, draw : the atoms' .into ,, 

the solid state. 

' If the repulsion be .considered equal, to the att,ract,ioii, wlieii parti- 
.„, cles, are at rest .in the solid state, no solid could, eoatract,, unless ez«.:, 
, ,pos,ed.:to an' extra-compressing, force, of which (as before .reinarkecl) 
w'e .have im evidence, : and which must only op,erate , at certain, ,times,,,' 
for .otherwise no solid could ever expand. 

, ■ .■' •:::::,Smce then it has been shewn, that, if au, inherent repulsion, ^exert- 
ed , by "atoms, be considered, as one of the, great opponent forces to 
their . attraction, it necessarily involves the introclLictioii of ' an extra- 
co'm pressing, force, which must -only operate at certain tiineS'; and since,' 
BO', such, € 0 ,.m,pressiiig force can be demonstrated, it is manifest that' 

;, such a,, repulsion cannot be considered .as one of the opponent forces to 
'',:,ato,mic ..attraction. 

the opponent . force, to the attraction; of atoms, de«'; 
pends on the power heat alone. 

; l|,:,ha:S been.. ., .already; .proved,. ..that ' no., inherent force . .. of repulsion , can.' : ' 
be '.supposed ^ to; he. exerted- b^iatomsf and that, such a force would not: 
account for the phenomena of repulsion, which could not take place on 
the admission of it. It therefore follows, according to the division, that ,'' 
in heat consists the great opponent force to the attraction of atoms. 

It is manifest, that previously to an attempt to explain the action of 
heat, as the source of repulsion, a decided opinion should, if possible, be 
formed of its nature. 

The difficulty of this is apparent, in the fact, that chemical philoso« 
phers are divided between the two opinions, that the phenomena called 
heat depend on vibratory mo.tions' in the,, .particles of bodies, or that 
heat is a subtle highly elastic fluid pervading all bodies. 

1. That the phenomena of heat depend on vibratory motions, in the 
particles of bodies. 

The phenomena of heat are of two kinds?-— Those, which are appa- ' 
rent to the senses, and commonly called heat; and those of repulsion. 
The great -philosopher Bacon, being unacquainted with most of the 
facts proving the repulsive force of .heat, could only judge of its nature 
by those of the former' Hnd. , , He, observing that great heat was pro- 
duced by:. the Mction ^ and percussion '..of. many bodies, that iron may 
even he rendered red hot by percussion; was led to the coiicliisio,n, that 
heat consists in a motion in the particles nf bodies. But he did not ap. 
ply Ms hypothesis to the explanation of repulsion. Of late years a great 
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pMlosoplier^' lias extended the views of Bacon, anddiaa endeavonted to 
explain all tli.e plienomena of repulsion by a, vibratory and rotatory mo- 
tion ill the particles' of bodies. 'This great and meritorious author writes 
in these words r— When any body is cooled, it occupies a smaller volume 
than before, it is, evident, therefore, that its parts must have approached 
towards each other when the body is expanded by heat, it is ecjiially 
evident, that its parts must have separated from each other. The im- 
mediate cause, of the phenomena - of heat then is motion, and the laws 
of its comniunication are precisely the same, as the laws of the commit- 
nicatioii of motion,” Since all matter - may be made to fill a smaller 
volume by cooling, it is evident that the particles of matter must have 
space between them, and since every body can communicate the power 
of expansion to a body, of a lower temperature; that is, can give an ex- 
pansive motion to its particles, it is .a ^‘obable inference, that its, own 
particles are possessed of motion : bufas' there is no change in the posi- 
tion of its parts, as long as its temperature is uniform, the- motion, if it 
exist, inust ' be, a . vibratory or und'ulatory motion, • or a motion of the par- 
ticles round their axes, ora motion of:particles round each other,** 
And, he continues, It seems possible, to account for all tlie pheno- 
mena of ' heat,, if it be supposed, that iwsolids the particles are in a 
constant ' state of vibratory motion,. the particles of the hottest bodies- 
moving with the greatest velocity, and through the greatest space; that 
in fluids and elastic fluids, besides the vibratory motion, which mustbe- 
conceived greatest in the last, the particles have a motion round their 
own axes, with different velocities, the particles of elastic fluids moving 
with the greatest quickness; and that in ethereal substances, the particles 
move round their owm axes, and separate from each other, penetrating 
ill right lines through space. Temperature may be conceived to depend 
upon the velocities of the vibrations ; increase of capacity on the motioii 
being performed in greater space ; and the diminution of temperature, 
during the conversion of solids into fluids or gases, may be explained 
on the idea of the loss of vibratory motion, in consequence of the revo- 
lution of particles round their axes, at the moment when the body be- 
comes fluid or aeriform, or from the loss of the rapidity of vibration, 
in consequence of the motion of the particles through greater space.” 

It is under the deepest impression of respect for the author that I 
allow myself to make my observations on the doctrine supported in the 
above quotation, wlilcli observations are only stated from a persuasion 
of the importance of one decided and 'general opinion as to the nature 
of heat in forming the science of chemical philosophy. 

^ Sir H. Davy*s Elements of Chemical, Philosophy o ' 
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It is certainly trae, that when a body contracts on a reduction, or ex* 
pands on a rise of temperature, in the one case the particles approach, 
and in the other recede, from each other. This appioxiination, and se* 
paratioii, is a gradual and regular motion. Tims, if two particles are 
kept at a certain distance from each other, by any -force (wlietlier: of 
heat or not) on the removal of that force the particles must have mo™ 
tioii, if they approach ; but when they arrive the dislHiice at Aviiieh. 
they are to remain, tlm motion ceases, and is no proof of vibratory 
■motions in the atoms, nor can it give rise to them. W lien particles 
approach, they are put mto.graduuTmotioii,^ by the iorce of attraction ;■ 
and they will not separate, until a superior force 'urges tliera in a dif- 
ferent direction. ■ 

■ Since the particles of matter have space between them, and since they ^ 
■exert ^ great attractions for each other, the force, which keeps them 
asunder, .must be equal to their attraction* If this force is a vibration of ■ 
the particles, it cannot be permanerit. No motion can be lasting, when 
opposed by any force, however small, unless it is preserved' by an equal 
■force. But. the vibration of 'atoms would be opposed by. a very power- ' 
ful force, . their mutual attraction ; 'which wmald urge them, into absolute' 
contact ; when any vibration-':. must cease, from their impact against eacli- 
other. It cannot be said, that their motion is kept up by that of 
neighhouring bodies, for the vibration of all particles in nature '^.Yould 
very soon cease for the same reason. 

The expansion, which a hot body produces, in one of a lower tem- 
perature, arises from the divellent power becoming superior to their 
attraction, and producing a slow and progressive separation of the par- 
ticles of the latter, which power, as above shewn, cannot depend upon 
a vibratory motion, for any such motion must soon cease, And even 
could such motion last, it would not he increased by superior vibrations 
in another body, but lessened. If two vibrating bodies are brought into 
contact, their vibrations cease directly, from the one body being a 
mechanical obstacle to any motions in the other. But, if the motion 
in the one is greater, it will still more check any motion in the otlier, 
not only from the obstacle arising from its contact, but also from its 
increased impact, unless it be supposed, that the particles of the two 
bodies happen to be moving in the same direction, at the instant of 
their contact. This, which would involve the idea, that all particles 
in nature are alvrays- oscillating- in the same direction, at the same 
moment of time, is moreover contraiy to a supposition in the above 
theory, that bodies', of difereht- temperatures vibrate with different 
velocities, from which their atoms wmuld soon move in different direc- 
tions at the same . time,. ^ - 
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That' tiie particles of solids are in a constant state of ribratory mo« 
tioii is incompatible witli tbeir mutual attractions, and their gravity. 
If temperature depended on vibration of atoms, bodies would soon have 
no temperature, (i. e, fall to natural zero,) for their particles would soon 
cease to vibrate. 

This theory cannot explain temperature ; for bodies would lose their 
temperature if temperature he vibration.; Nor. capacity, if capacity be lati-' 
tilde of motion. Nor could radiation take place, if radiated heat be vibra- 
■ tioiis eomniimicated through the air, for according to this theory, the par«- 
ticles of elastic fluids movewdtli the greatest quickness. Thus, suppose 
the particles of any body A, are ' vibrating at any given rate 10, and 
those of another distant body B, at ' any less rate 's, as th.e air between 
them is vibrating with the greatest quickness, let its rate be SO. If 
the air vibrating at the rate 20 does not increase the rate of vibration 
in A and B, how can it' trans.mit from- A to B the small difference of 
their vibrati,o,n ? — or how. can it receive vibrations from A, which vi- 
brates at a less rate than itself. ^ And moreover, as matter of ’ some kind 
must be present to transmit vibrations, radiation could not take place 
through a. vacuum, as it is known to do, unless the subtle medium- 
of Newton* be supposed to exist, which.is.not a part of this hypothesis, 
and which, as will hereafter be shewm, is very nearly allied to the ^"mat- 
ter of heat^^ of Lavoisier. 

That the repulsive force opposing attraction cannot be explained l>y 
vibratory motions, supposed to exist in the atoms themselves of bodies, 
has been, I trust, proved by numerous unanswerable objections. 

2. That heat is a subtle, elastic fluid, pervading all bodies. 

The doctrine of the materiality of heat has been adopted by the 
greater part of modern philosophers ; and the cause of its entering 
bodies, and separating their particles, has been explained iu three rvays; 

First , — Boerhaave, with some other philosophers, attempted to ex- 
plain the distribution of heat, solely by supposing that its particles are 
mutually repellent. Hence its perfect elasticity, which it was supposed 
would expand it equally through space, so that, in equal volumes of 
space, there wmixld be equal quantities of heat, ivhether occupied by 
other matter or not. And hence he concluded that equal volumes of 
matter always wmuM contain equal quantities of heat. 

That this is not the case, is proved by experiment, for equal volumes 
of matter, it is well known, contain very different quantities of lieat« 
Moreover, the argument itself is' not sound ;;for very dense bodies, be- 
tween the atoms of which a ^powerful attraction subsists, would never 
* Treatise oa Optics, Query 18 . 
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admit lieat^ imtii it was so accumulated in rare bodies, tliat tlieir elasti- 
city was superior in force to tlie cohesion of dense bodies, wliich is so 
far from being the case, that the elasticity of the atmosphere is eva- 
nescent ill comparison with the cohesion of most solids. 

8ecomi!g.~lTk his Elements of Chemistry Layoisier proposed another 
explanation of the action of heat, in these words : — It is perhaps more 
.natura! to suppose, that the particles of calorie have a stronger mutual 
attraction, than those of any other substance ; and that these latter par- 
ticles are tom asunder, in consequence of this superior attraction of the 
particles of caloric, which forces them between the particles of other 
bodies, that they may be able to reunite with each other'^*.’’' • 

This hypothesis, which treats of heat as a non-elastic substance, is^^' 
liable to so many objections, that it has. had very few advocates,. and 
.was probably relinquished by its great author. It is only necessary to 
;i*.emarh one objection, which must have alone induced him to reject it 
.If .the particles of heat had an attraction for each other so far superior 
'.to that .apparent in the densest bodies, it is iiiaiiifest, that it wouldmot 
be.dilhised through all bodies, but would collect itself into masses abso-' 
lately dense, between the parts of which, the ato.ms of iiO' other .bodies ■ 
could possibly exist. 

Thirdly , — Tiiat doctrine of the nature and action of heat, which has 
been much received of late years, and which was introduced by Br. 
Cleoho'rn, is so satisfactory, and conformed so nearly to the pheiioniena 
of the actions and motions of heat, that it may be considered as the 
, true explanation. This doctrine, as is well known, considers heat as a 
body, whose particles are mutually repellent, but attract those of all 
other bodies, with various degrees of force. Hence its perfect elasti- 
city, and hence its presence in all bodies, but in various quantities in 
each. 

Previously to making any further inquiry into the laws and action 
.of heat, I propose to weigh the facts, which have been considered as 
objections to its materiality, and to state various argunients in proof of 
its materiality. 

The following faols have been at vaiious times opposed to the 
material doctrine of heat: 

L That, when many bodies are subjected to percussion, much heat 
is evolved. Iron may .even be raised to a red heat. The explanation 
of this, which has been given by others, does not perhaps place the 
fact in quite so clear a light, as the following Since * the force of 
cohesion in iron is very powerful, it is plain, that the heat between its 
* Elements of Chemistry, translated by Kisiir, page 72. 
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atoms must he compressed witli great force, and roust exert m equal 
repulsion. If tlie compressing force' is suddenly increased, so also must 
tlie repulsion, tiie iron being somewhat condensed. But, when these 
forces become superior to the affinity, which detains the heat in the 
irofl,. it is manifest that part of the heat must leave the iron, and this 
will take place imtil the affinity for the remaining heat becoming very 
great, little, or. none can be evolved, and the density cannot be increas- 
ed. “—This,, .explanation is verified by the experiment. Less and less 
..heat is e.volved, at every succeeding blow, .until at last little or non.e"' 
can, be driven out, and here condensation ceases. 

^ 2.' That much heat is made sensible by the friction and attrition of 

,^. iiiany. bodies. . 

Since the particles of heat attract so powerfully, the atoms of all other 
bodies, as to^ enter even the dense.st, much more then will they be ac- 
cimiulated *oii the surface of bodies, and endow them with a repulsive 
force. Hence the fact that two plates of glass cannot be brought into con« 
tact, as Newton has shewn*. But .if two, bodies, rubbing againsteach 
other, have this superficial heat compressed, with a force superior to that 
which detains the fnost distant particles of it (which from their distance 
must be weakly attracted), it must happen, that part of the heat will 
be ■separated, while the friction lasts, and will be renewed as soon as 
: it' ceases. This explanation, which I have given of the fact, appears 
to render it perfectly conformable with the material doctrine of heat* 
As, in attrition, both the forces of friction and percussion on compres- 
sion operate, there will be a double cause for heat becoming sensible, 
which has been just explained under the two former heads. The ex- 
periment of Romford, in which much heat was evolved, in the boring 
of metal, and 3 ^et the parts torn off appeared to possess their former 
capacity, has been sufficiently explained by Mr. Dalton in these words; 

The fact is, the whole muss of metal is more or less condensed, by 
the violence used in boring', and a rise of temperature of 70° or 100"^ is 
too small to produce a diminution in its capacity for heat. Does Count 
Romfoe'd suppose, that if in this case the quantity of metal operated on 
had been lib. and the dust produced the same that the whole 

quantity of heat evolved' would have' been the samet?^* 

3. The fact, that heat is evolved, in the sudde'ii change of g'unpo'w- 
der, by explosion from the solid to the aerial state, has been consider- 
ed as an objection to- this doctrine of heat;. for this appears contrary to 

* Treatise oil Optics, Query 31., , 
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the known law, that in a change from a dense to a rarer state, heat is 
not evoh^ed, but on the contrary becomes latent. Though this is al« 

' most an invariable law, in a simple change of any solid A, into a gas 
A ; yet if in becoming gaseous, A undergoes a change into another 
gas, B, an absorption of heat is not a necessary consequence ; for the 
lieat in the solid , A;,may be suificient to keep B in the state of gas,"- 
"Or may even be more than requisite, in ivhich case some heat will be 
^■evolved,., " 

' 'Thus the oxygen, in the nitre of the gunpowder, during the esplo^ 
sion combines with the carbon and sulphur. The carbonic and 
:,;$iilphufeous acid gases may not require so much heat for their existence 
'm,, the, gaseous state, as is afforded by the solid oxygen; hence heat 
will be evolved. If the experiments of Lavoisiee andCuAWFUED may 
be admitted as at all correct, they will prove the justness of this ex- ^ 
planation. 

v: laAvo IS lER .inferred from his •, experiments, on the combinations of'. 
.,.,;©X3?'gen. gas,, that in nitre it retains g of the heat, on which its gaseous 
;,state: had' depended. C-rawfurb has .stated the capacity of oxygen gas, . 
'as.,much.greater than .that of, any of its compounds, and hence of its. . 
heat vrill be more than sufficient to supply the latent heat of the 
carbonic and sulphureous acid gases, formed in this instance. 

■ , The late experiments of MM. Ceembnt and Besoemes, if correct, 
•would show that the capacity of carbonic acid gas is equal or superior 
to that of oxygen, and would increase the difficulty of the explanation 
by making the one offered inadmissible. It must however be consi- 
dered, that no conclusion can be drawn with regard to the habitudes of 
caloric from instances of sudden and violent chemical and meciuinical 
action. Thus no small part of the heat may be liberated by the 
assistance offered by the air to the ' S'udderi expansion of the ■ gases ■ 
formed. Whence much heat that would have been latent became 
caloric of temperature at the moment of the explosion, and whatever 
was extricated would be readily absorbed again from the air on the 
diffusion of the gaseous products of the powder. 

Again, in so great -a. chemical change i.ve cannot from any established 
law affirm, a prhri/^hai heat should be either liberated or absorbed. 
Admitting^ for heat of the gaseous products to equal, or 

even exceed, that_^ of v'tte 'gases condensed in the nitre of the powder, 
it does not all, follow? '-that the ktent heat due to the gasmm ■ state 
^ , of the former should, equal that of the' latter gases ; and these appear in 
nitre to retain this heat, though solidified by the intensity . of the 
'' ' affinities, y ^ 
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Among tlie'.many important ■ considerations embraced' By tlie theore- 
, tical department , of geological, science,:, the question of the gradual 
transition of , fossil ' remains in the -strata which form the crust of our 
globe,— the .supposed , development' of the forms of organic life in a 
progressive and ascending series, — and the application by analogy of 
this hypothesis founded on .actual observations of that which has been, 
to the phenomena which are daily recognized in the present state of 
things,— are subjects of the greatest interest to the geologist and natu- 
ralist, while to the cause of science in general their elucidation is of 
, considerable iiiipor tan ce. . 

On these questions the most eminent authorities among modern 
geologists are divided, and though not perhaps so violent in the expres- 
sion of their opinions as the Neptunists and Piutonists of a former 
day, the advocates and opponents of the theory of progressive develop- 
ment have entered with no little warmth into this interesting contro- 
versy.; ^ 

Mr. Lyell in his Principles of Geology, in speaking of the conclu- 
sions arrived at by Sir H. Davy from the consideration of geological 
data, expressly states, that, "'the theory of progressive development 
of organic life from the simplest to the most complicated forms, has 
no .foundation in fact/' 

On the other hand many observers equally high in scientific 
reputation have imagined that they see, not only in the fossil monu- 
ments of former worlds, the impeidshable evidences of a state of 
things differing from, and antecedent to, that now under our observa- 
tion,— but also in the organization of the present inhabitants of our 
globe, indisputable proofs of a progressive advance to perfection in the 
forms of organic life. 

It cannot be denied that the fossil remains which have been observed 
in the different strata of the earth's crust, are arranged very nearly 
in the order which the animals to whom they belonged, occupy in the 
natural system of zoology ; — that those genera which zoologists are 
agreed in considering as the least developed forms are found in the 
lowest or most ancient formations, and thati’aS' we ascend from the 
primitive tlirough the transition, secondary, and tertiary rocks, new 
and’ 'more perfect forms of life meet ns at every step of the iavestiga- 


466 . 


On Frogr^SBwe Development 


[Sept. 


ill 

■iili; 

iililv 

llii? 

'0m$^0ky: 

kmmmk- 

m§0mk 

lilii’ 

iili- 

«ipB 

mmkkkk 

WSSk 

WS&k:^ 

mil 


lill 


■11 

m:;,: 


Setting* aside the consideration of the order in which the de- 
velopment of the invertebrate classes has proceedM, as embracing too 
wide a field, and requiring"-, a ■minute investigation of the anatomical 

■ relations of hhis . vast cla^^ .'of animals', ' the: ■ coM-blooded vertebrata 
' , - ■appear to offer the most convenient opportunity of observing the ana- 

i'l'ogies which subsist between animals of the.saiiie typeofcoiiforiiia- 
. ; .b.iit differing in the degree of perfection at which their various 
.,1 . systems of organs have arrived. 

It appears, that at one' period of the earth's history — that in which 
,'.the deposition of the secondary formations 'was taking place, — circiim- 
1 " stances - were highly favorable to the.''developmeut of the cold-blooded:' 
.tribes of vertebrata. The oceans swarmed with' enormous cephalopoda, 
with gigantic individuals of a saurian race w'hich has long since vanish- 

■ -■'■■ed from the surface of the globe, but whose remains, seattere-d in s'uch 

profusion through the oolitic group furnish the zoologist with ■ data - 
W'hich enable him to fill up many apparent vacuities in the scale of the 
-creation. . . 

Nor,., as. might have been expected, if we determine ,,, to 'admit the'''' 
present as the only true standard by which to judge of the state of 
things in past epochs, was this form of organization chiefiy peculiar to 
the inhabitants of the waters ; the ancient continents contained animals 
of this type only ; the megalosaurus and the iguanodon peopled the 
forests ; the banks of the rivers and fresh- water lakes w^re frequented 
by crocodiles and huge salamanders, w-hile the pterodactyl! pursued 
their prey amid the palms, the cycadece, and the tree ferns, of the 
primeval Flora. But not until after the deposition of the great cal- 
careous formation do we find any trace of the existence of a w^arm- 
blooded animal : not even the most strenuous advocates for the unifor- 
mity of the past and present operations of nature have been able to 
prove that animal life had progressed so far as the development of the 
class mammalia, or of birds, until after the epoch just alluded to. 

The only exception to be made wuth regard to this statement is met 
with in three or four specimens consisting of fragments of the low-er 
Jaw of an animal whieMiSas been pronounced by the highest authoiit? to 
have been a species of didelphis. This fossil, discovered in the Stones- 
field slate,' a member o| the'’ oolitic series, lying below the cornbrash 
'and above the Bath odlte, contains nine similar acuminated molares, 
terminating in three ''elevated .'joints ; but as no living dideipMs 
possesses this number pf molar -teeth on one side of the jaw, and as " 
those^ of'.the didelphis present '.the characters of insectiYorous'tefh; ’ 
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it may be permitted- to : entertain a doubt as to tlie animal ^ to wMcli 
this specimen sbould be referred.' 

■ ■ The shape of ' the teeth appear to ind'icate a carnivorous character 
in the animal to -which they belonged, and bear a considerable reseiii* 
Mapcc to the molares of the seal. 

Supposing this to be the case, the position of tliis'' fossil would ''tidt',: 
be, as Mr. Ltell imagines, as fatal to the theory of successive- deve- 
lopment 'as if -several ■liiiiidreds^ had been discovered', since its appear 
aiice is subsequent to the period. in which ■ the great Saurian reptileS;, 
were the most abundant; and should it prove to belong to the genus 
phoca or to some cetaceous animal, it would be an example of the com- 
mencement of the type of mammalia indue of the least perfect tribes 
of the order, and therefore an additional argument in favor of the 
theory it is, intended to subvert. . ■ ■ ■ ■ 

In endeavoring to show that there actually does exist what has 
been called a stimulus of perfection in the organic world, it will be 
necessary to take a system of organs in its most imperfect form, and to 
investigate the steps by which nature has succeeded in effecting a 
series of gradual improvements. 

Of the various functions conducing to the preservation of the 
individual, none is of more importance than that by means of -which 
the oxygenization of the blood is effected, and this -fiuid rendered fit 
for repairing the waste of the body, and supplying materials for the 
growth and increase of the different organs. The development of the 
respiratory and circulating systems will necessarily be in a certain 
and constant ratio to each other, and, wherever we see a perfect respi- 
ratory apparatus, we have an indication of a proportionally complicated 
set of organs for the circulation of the blood, and consequently an 
increase in the irritability and nervous energy of the animal. 

The respiration of the embryo in warm-blooded animals is at first 
solely cutaneous, and the heart consists of two cavities, both systemic, 
as no respiratory organs are developed. The systemic -ventricle is 
then divided by a septum, and the right ventricle thus formed is pro- 
longed into a tube which opens into the aorta subsequently to the 
origin of the branches which supply the upper portion of the trunk* 
This prolongation of the right ventricle is called the dnctns mieriosus^ 
and from it are given off small branches, 'which go to' supply the lurig-s* 
The circulation is now that of a reptile, the heart in effect consisting 
of two auricles and a ventricle ; but on the emergence of the animal 
from its foetal state, the lungs become the immediate organs of respi- 
ration ; the blood is more perfectly oxygenized ; the irratibility of the 
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animal increased; the ductus arteriosus is obliterated ; its pulmonic 

branches alone give a passage to the blood, the whole of which, now 
undergoing the necessary changes in the lungs, is sent from the sys- 
temic side of the heart to perform its functions in the animal system.' 

There is now therefore a heart of four cavities, and a perfect system 
of respiration, in short, that of the highest type, birds and mammalia. 
The first appearance of that form of organization which runs through ril* 
the vertebrated classes is to be found in the most perfectly developed 
tribe of the invertebrata, the naked cephalopoda. The" chambered 
and convoluted shell of the nautilus and the ammonite mav be traced 
in the internal skeleton of the sepia, which consists of numerous con- 
centric lamellm of carbonate of lime, connected by an infinite number 
of siphonculi running right angles to them. Now suppose each 
lamella separated from that next to it, and the number of coiinectino- 
siphonculi reduced to one between each lamina, and a polythalamous 
shell will be produced. 

Still higher we find in the loligo a single cartilaginous plate, 
somewhat concave anteriorly, as though its edges were approximating 
to form a tube, enclosed within the mantle, and lying posterior to all 
the organs of respiration, circulation, digestion, &c. This cartilarin- 
ous plate performs the office, though imperfectly, of a vertebral column, 
forming an organ of protection for the nervous system. The carbonate 
of lime, so universal in the external skeletons of all the Mollusca, has 
here entirely disappeared, as though preparatory to the introduction 
of a new element characteristic of the skeletons of the higher classes, 
the phosphate of lime. By a vei7 easy transition from this simple 
skeleton of the loligo we pass to the lowest of the cartilaginous fishes, 
where in the peiromyzon, the vertebral column presents a form almost a^ 
Tudimentory. 

The respiratory and circulatory apparatus in the loligo are very 
nearly the same as in fish, being entirely aquatic ; the aeration of the 
blood takes place in the branchim, placed on each side, hanging freely 
in the cavity of the mantle, and fixed on their dorsal aspect "to cartila- 
ginous laminae, which may be considered the rudiments of branchial 
arches, , 

The blood broiaght by the vense cavse to two muscular cavities 
called auricles, and theuce sent to the brauchise, is returned to a third 
muscular heart, to which the name of ventricle has been given There 

is here no essential difference from the circulatory organs in fishes, 
but a lower degree of development is indicated in the permanent dis- 
union of the musoular.hearts, a concentration of organs being one of 
the iiiqst characteristic features in perfection of development. 


hi the cold-blooded Veriebrata. 


In tlie most simple of tlie cartilaginous fislies tlie vertebral articula- 
tions are not ciistingiiisbable; tbe spinal column is little more than a 
. cartilage tiirougii wliicli are dispersed granules of phosphate of lime^,: 
a.nd even in osseous fishes the proportion of earthy matters .^.contained 
in the skeleton is comparatively small, ■ 

, The, normal form, .of the vertebras in fish is, a cylindrical bo.dy with' 
two concave, cup-like articulating surfaces ; the interval .between two 
vertebr® being filled", up by 'a fibro-cartilage, which of course presents 
two globular, surfaces corresponding to the cavities of the vertebrae : 
this circumstance is of considerable importance, as we shall be able 
to show the steps by which a transition from this form, typical in fish^ 
to the vertebra of a reptile has been effected. 

The lateral development and extensive mobility of the intermaxil- 
lary bones are also worthy of observation, as the same characters 
.obtain in the next class, the Batrachia, 

In the petromyzon, the nervous system exists in a very rudimentary 
condition — very much in the state in which we observe it in the em- 
bryo of the chick j two delicate cords, placed along the back, and giving 
off' from their sides other nervous filaments. 

The two nervous cords developed in the embryo upon the serous 
layer of the germinal membrane diverge anteriorly to enclose three 
spaces, w^hicli being afterwards filled up by cineritious matter become 
the medulla oblongata, the optic lobes, and the hemispheres of the 
brain. In the class of fishes the optic lobes, dedicated to the supply 
of organs of sensation merely, are nearly double the size of the 
hemispheres ; but as we ascend in the scale, the latter become gradually 
larger and extended backwards in proportion as the former are retard- 
ed in development, and also in some indefinable ratio to the power 
and extent of the intellectual faculties. 

The organs of respiration in the class of fishes are always branchial, 
but present some differences in the two great divisions of the order, 
the cartilaginous and osseous fishes. In the latter the branchi®, 
formed by innumerable ramifications of the branchial arteries, hang 
s.uspended from the branchial arches, having their outer edges free 
and movable. The water which is drawn into the mouth by the 
action of the os hyoides and branchial arches, passes over these vas- 
cular follicles, and escapes by an opening CQmm.on to all the branchise 
of one side, and defended by^ a valvular structure composed of an 
opercular membrane and a bony operculum. 

In the cartilaginous fishes, on the contrary, with the exception of , 
two families, the sturgeons and the chimeras, the branchis®^ instead of 
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liaving a free margin, are fixed, being connected witli tbe integument 
by their external border. The consequence of this conformation is, 
that the water which passes over the branchise makes its exit through 
distinct canals opening .on the' surface, whose nirmber varies from' 
four to seven in different genera 'Of the order. 

In ail this may be observed an evident tendency to a higher degree 
<of development, an attempt on the part of nature to cause the respi™ 
S'atory apparatus of the most perfect of the class of fishes to assume 
the appearance of that possessed by the most inferior among reptiles,^ 
ond the next step will be to inquire whether there is not to be found 
some intermediate state between the two. 

The . larva of the common frog is, during its larva condition, bond ^ 
a; fish ; its respiration is aquatic ; its circulation double; it possess- 
■ €s four branchiEe on each side, suspended from branchial arelies, not 
■"v;::€nclosed . however by an operculum as ■ in fish, but hanging free from 
each' side of the neck. The heart consists of two cavities, an auricle ' 
.and ,a ventricle ; the whole of the blood passes through the hr aiiehi® ' by " 
foui* branchial arteries O'n each side; it is returned by^ as many braacMab 
veins, which afterwards unite to form the abdominal aorta. This cir- 
culation is strictly branchial not systemic, and is in every respect the 
circulation of a fish. During this fish-like condition of the larva, the 
spinal cord presents no enlargements in its course, and extends down 
through a number of coccygeal vertebrse ; at this period also the optic 
lobes are larger than the hemispheres of the cerebrum, as in fish. 

This then may be considered to be the intermediate point of deve- 
lopment betw^een two series of forms of animal life, and here is the 
stage from whence to set out in marking the changes which are re- 
quired to reader, not only the same type, but the same individual capa- 
ble of exercising its functions in a medium very different from that in 
which it originally existed. 

After remaining in its icthyoid condition for an indefinite period of 
time, the duration of which is influenced by a variety of circumstances 
immediately affecting* the development of the animal, as temperature, 
the action of light, the abundance or scarcity of food, &e. the tadpole 
begins to undergo certain changes, which are the prelude to a complete 
metamorphosis ; changes which are to give it the organs and habitudes 
of a land animal, and enable it to act a part in a situation totally foreign 
to that to which it has been accustomed. 

, ..This first of this series of changes takes place in the nervous system. 
-■■''■The direction bf development,: ; which has hitherto been loBgitudkal, 
becomes the spinal cord shrinks up,, and the coccygeal verte- 
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brse. of tlie tail are gTadually absorbed ; enlargem’ents of tbe cord are 
evident at tlie points wliere, tlie organs of locomotion are to be pro- 
duced, and siiortly after these organs 'begin to display tliemselves. ' : 

. At tlie same time an important change takes place in the '. relative 
magnitude of the hemispheres of the brain and the optic lobes*' : , In, 
lisli, as before stated, the optic lobes are the larger, the hemispheres 
having- attained but a very inferior degree of development ; du.rmg the 
iiietamorphosis of the larva, the latter. rapidly increase in size, till they 
have become, considerably larger 'than the optic lobes; the olfactory', 
tubercles are no longer separated from- the' hem.isphe'reS',;, the ' whole 
cerebral ■ mass having Eissumed' a more concentrated form, instead of 
presenting the appearance of' a number of imperfectly united ganglia* 

In' speaking of the mode in which the blood circulates' in the larva„.' ': 
I, described four branchial arteries on each side, passing to as', many'''" 
respiratory ' organs, and conveying to them the blood which 'is: , tC’' 
undergO'.the, process of oxygenization*. 

, .Synchronously with the change 'which the nervous system . undergoes,.: 
this mode of circulation experiences considerable and important alter- 
ations;- — the anterior branchial arteries, which are so many subdivi- 
sions of the aorta, are ohiiterated—the posterior branchial artery alone ' 
remaining pervious ; while its numerous ramifications are reduced to a 
single trunk, the union of which with the arter)?- of the opposite side 
forms the trunk of the abdominal aorta. From the thoracic aorta is 
given off on each side a small pulmonary twig, which now becomes 
the channel through which the Mood passes to the organs of aeration* 

Another remarkable circumstance is the change which now takes 
place in the form of the veitebrse. The vertebra of a fish, we have said, 
presents two cup-like articular surfaces, the space intermediate between 
twTO vertebrm being filled up by elastic cartilage. The vertebrae of 
reptiles always present one convex and own concave articular surface, 
the globular head of one vertebrae fitting into the concavity of the one 
immediately below it, so as to form a ball and socket joint. While in 
the tadpole state, the vertebrae of the animal resemble those of fish ; 
but it was observed by Dutrochet, 'that, at the period when the change , 
ill the respiratory apparatus was going on, the intervertebral substances' 
became ossified, each uniting itself to the vertebra immediately pre- 
..ceding.': 

When the metamorphosis has been fully accomplished, the lungs of 
the adult animal are found to be tolerably ^ -perfect, but still not so 
minutely cellular, and consequently not' presenting so extensive a sur- 
face for the aeration of the blood. as in the '-higher reptiles. Never- 
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tlieless, tlie respiratory organ would appear to have made its appear- 
■ anee' in so,, perfect a form, rather suddenly on the stage, if we were not 
,,able to ■ trace , it progress towards: perfection from' fishes themselves 
throngii otiier'' members of the: Batrachian tribe, .np to the point where ' 
we have seen it completely formed, ncd capable of exercising all its 
functions in the adult frog. For this purpose we must return to our 
examination of the class of fishes. 

, All fishy with the exception of ' the genus pleuronectes, ure .fiiriiisliei ■ 
, ' with an air-bladder, for the most part entirely, isolated, .from any 
coranaunication with the atmosphere, and inflated with an aerifonii 
fluid, secreted sometimes by the internal walls of the airsae itself, 
sometimes by a distinct glandular organ attached to it. The air con- 
tained in this bag is found to vary with the habitude of the animal, the 
quantity of oxygen being increased in proportion to the depth of 
w'ater which it inhabits. 

This air-bag, which is totally imperforate in the least perfect osseous 
:,,,fishes, is found to communicate' with the external atmosphere .In the ,' 
most perfect osseous, and in the cartilaginous, fishes ; in the carp it 
opens by a long canal into the stomach, in the sun fish and in the stur- 
geon it communicates with the oesophagus. 

In the proteus anguinus and the $h*en lucertina^ animals belonging 
to that division of the Batrachia called *perenmbramMa, from the 
circumstances of their retaining their branchiae and their aquatic mode 
of life during the whole term of their existence — we find two air sacs, 
very similar in appearance to the air-bladders of fishes, each communi- 
cating by a narrow membranous tube with the pharynx. Upon these 
sacs a minute branch sent ofi* previously to the origin of the branchial 
arteries, is seen to ramify, but the influence which can be exerted on 
the circulation by this means is too slight to be taken into considera- 
■■ tion. ■ 

Advancing one step higher in the scale, we come to animals 
which at a certain period of their life lose the organs of aquatic 
respiration, and breathe atmospheric air only by means of lungs — in 
short, undergo the metamorphosis we have been considering in the 
larva, of the frog. 

This change is first observed -in the tritons or salamanders, 
belonging to that familjr^of Batrachia which from the circumstances 
^ indicated has derived the epithet cainmhramUm* In these animals 
the lungs still retain the form of simple sacs, In the upper and back 
y .jpart of, which a cellular _ struqture. and more complex ramification of 
‘ file ,puimonary_ vassels begins to appear — a structure which, is’ at length 
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perfected 'm tlie family of the Crocodilida, where the most complete 
system of respiratioa obtains among’ reptiles. 

It has now been shown, that in the two great systems* which exer- 
cise the most important infinence over the development of the animal* 
there is a gradual and well-marked progression towards perfection in 
the organs by aid of which these functions are performed ; and that 
it does not require the aid of the imagination to trace the steps by 
which the simple air-sac of the sturgeon has passed through the 'inter- 
vening stages in the pro tens and the triton to the elementary 'I ting 
of the frog and the more perfect organ of the crocodile. 

It will be as easy to show that the same system of gradual progression 
has been followed throughout all the members of the series ; the links 
wdiich unite Batrachia with the Ophidian reptiles, and these latter with 
the, Saurian tribes, are too evident' to render necessary a lengthened 
detail. ' „■;/ 

In the genus eeciUa we are supplied with the form which connects 
the Batrachia with the serpent race. ■ The auricle presents a partial 
septum, an indication of the change to be effected in the heart of the 
true serpents, where there are three distinct cavities. In the arrange- 
ment of the teeth upon the maxillary and palatine bones, the mcilm 
resembles the proteus, but in the shape of the teeth comes nearer the 
true Ophidia. 

With regard to the respiratory organs, the left lung is, as in ser- 
pents, retarded in development. The skin is soft and naked as in Ba- 
trachia, but according to Baron Cuvier, it contains, within its substance, 
small scales regularly disposeffin^transverse bands. The true serpents 
are separated from the Saurian reptiles by the total absence of any ves- 
tige of sternum or extremities ; this is the most prominent character, 
and will therefore be the most easily traced. 

' If we passed at once from Ophidia, where extremities are totaly 
wanting, to the lizards where they are perfectly formed, we might sup- 
pose that there had been a sudden production in one order, pf an organ# 
of which we had observed no elementary condition in the order imme- 
diately preceding ; a circumstance entirely at variance with ' all that 
has hitherto been observed. 

But in this instance, as in every ^ other, there have been successive 
stages through which the organs of locomotion have passed. There is 
a small family of-reptiles placed hetweeh';Saurm',and Ophidia, in whom 
these organs are seen to be gradually dpMoped. " In the':«fK& and 
the' ^pMsmtm a rudimentary sternuiu 'and -pelvis are concealed beneath” 
the integuments;' in the 'sckelidpdik ;a ''small femur has been added# 
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wliicb here commences to display itself externally* From hence the 
gradual progress of the organ may be traced tliroiigli the cMrotes, the 
and the 

In the same way may be seen.-. the -gradual increase in the .size of - the 
left lung which had been retarded in growth in Ophidia— ant! the pro- 
gressive perfection of the organs of sensei of the osseous, and of the ner- 
vous systems. With regard to Chelonia, the highest in the class of cold- 
blooded veitebrata, the consideration of the numerous analogies which 
their anatomical structure shows tO' .exist between them ancl/vrarm.- 
Mooded animals, the commencement of a perfect division of the ven- 
tricle, and the evident transition from these animals to the class of 
birdsy are- subjects which would extend this- paper, bey on.d the .limits of 
a brief memoir, 

' In the endeavour to trace ' the connection between these d'iilereni 
tribes of animals, it is to be remembered that the materials for investiga- 
tion are comparatively few ; that unacquainted as w-e are -with the inter- 
nal structure, and more minute anatomical relations of the extinct 
races, we are deprived of the evidence most material to our cause ; yet 
imperfect as our knowledge of these animals must necessarily be, we. 
are able to trace in their analogies with existing genera, a type inter- 
mediate between two important divisions of the animal kingdom, and 
occupying permanently the station now held temporarily by. Batrachia 
during their metamorphosis, ^ - 

Examples of this kind* where the intermediate stages apparently 
wanting in our systems of zoology are, to be discovered in the ancient 
strata of the earth, are very numerous. Among the fossil Echinoder- 
mata in the chalk formation, the gradation of development, from the 
fattened and ramihed eurgale, through the dypeaster, the sentellu^ 
the anancliite, the galerite and the spatangus, to the concentrated 
and spherical form of the cidaris and echinus, must strike the most 
cursory observer. The tertiary strata of the Paris basin, have fornish- 
ed us with the links which were wanting in the order Fachydermata to fill 
up the hiatus which separated the pig and the tapir from the ele- 
phant. 

If these observations be correct, no organ or system of organs, nor 
any new type in the animal world, can be said to have suddenly appear- 
ed on the stage of existence. There are certain laws to which nature 
herself is compelled to submit, and by, which ail her operations must be re- 
■galated ; and notwithstanding the weight which attaches to the opinions 
" of the learned professor already- quoted, I cannot help believing that 
them is to be found the lawof progressive development ■ 
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III,— Some Geological Remarks made in the country hetween.. Mitzaplir 

and" Siigar^ and from Sdgar Northwards to the Jamna* By the Rev 
• ; R. Everest^ lx, S. 

. :situa,teci on. a kankar bank on the sontbern side of tbe 
GangeSj , and somewiiat' liigber above the level of the water. , than 
these, ...banks IIS nally are, The^ steep side of ...it,, towards, the river, sho.ws,, 
a sectiori , of st.rata:..similar,tG 'what is usually observed in this formation,; ■ 
viz, beds of clay and .calcareous marl of. different colours with nodules 
of limestone , imbedded in them. The lo.wermost of these beds exhibit 
some inelinatioa ■ and faults in particular places,. which indicate that 
they : have , sutered some disturbance . since their Reposition. Upon 
these the upper beds, rest horizontally and unconform ably. One or twO',' 
casts .of', shells, (apparently fresh- water)- and som.e small fragments of 
vegetable stems, were the only remains I could observe. But the 
appearance of the kankar nodules here marks more strongly their 
ongin.,.,., , '.than' ... in'; any\pla^ yet ■■seen. . They,, are . mostly ,. of 

the form of stalactites, from the size of a finger to that of a wrist in 
tlxlckness, and, when broken, shew a compact, splintery, bluish-grey 
limestone, with occasionally minute scales of silvery mica disseminated 
through it. Occasionally too they are dependent from the roofs of 
small cavities in the clay-beds, and at other times spread out into 
layers, so as to form a complete seam of limestone. Before quitting 
the subject of kankar, I wish to notice a remark I have sometimes 
heard made, that probably the formation of kankar is yet going on. 
Mr. PiDDiNGTON alludes to this in his remarks on the silt deposited by 
the river Hugh, and from his analysis it would appear that the quan- 
tity of carbonate of lime in the silt is considerable. That kankar may 
be yet forming in many _ places where calcareous springs are now 
running, cannot admit of doubt ; but that it is at present depositing 
from the waters of the Hugh or Ganges I am inclined to disbelieve* 
For, were this actually the case, we might expect to find kankar on 
low tracts that had been flooded, after the retiring of the annual inun- 
dations ; whereas the very reverse of this happens. As far as my experi- 
ence goes, kankar is never found on the low grounds that are inundat- 
ed. On the contrary the kankar banks, are the only parts of the 
country that remain several feet above the level of the highest floods^* 

* Considerable deposits, however, of saline inatter are lo be foaiii on lands 
bverllowed by tlie Jumna, when the rains ■ are over $ ivMeh, of course, are a recent , 
formation : but the sadine deposits^ as I have noticed elsewhere, are usually above . 
the present level of the floods. ^ 

^ 2 p 2 ■ ■ 
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At the distance of four or five miles to the south of Mirsap&r we 
come to the sandstone range, about 200 feet high, and presenting a 
steep escarpment to the alluvial plain at its base. Thence it sweeps 
round in a N. W. direction to -where it may be traced 

nearly to the bank of the river. The front of it towards the water 
isMvered with rounded boulders nearly to its summit. From hence 
this range extends to Ctoar, as may be seen in Captain Franklin’s 
map, and east of that to a place called JeiMoraA, where I have before 
mentioned it as occuning. It preserves here the same character as 
at that place, viz. that of a small-grained, highly consolidated sandstone 
approaching to quartz rock, usually of a greenish grey or faint pink 
colour, and splitting into large slabs of divers thicknesses. At Vinddchal 
the general dip is to the west at an angle from 5” to 20®. Further to 
the east, where the road to Sugar ascends it at the pass of TaVd, the 
dip is to the west, and scarcely perceptible. At the Tara waterfall a 
deep section may be seen of it. It presents no variety of character, 
nor is it at all interstratified with marls or shales. At 'the foot of the 
pass I found an efflorescence of soda on a kankar bank, similar to what 
occurs in the plain to the N. W. of GMzipur. 

After ascending the pass we travel over a countrv nearly flat and 
covered with soil and vegetation. About 20 miles further on at 
Ulganj, the rock was laid bare in the bed of a small nullah dippin- 
slightly to the nm-th. The sod above it contained pieces of kankar 
and iron ore, similar to what occurs about BanMra and elsewhere 
Nine miles further on in the bed of the Balan river, the rock was ex-’ 
posed with a slight dip to the west. At the foot of the Kattru pass (for 
the situation of which I beg to refer to Capt. Franklin’s map, (Trans. 
Phys. Cl. vol. 1 .) I met with soda efflorescing, and kankar, at the side 
of a ravine, as I had done before at Tara. From Kattra the road 
winds up a precipitous ascent over strata of sandstone dipping to 
the N. W. The sandstone does not appear to differ from that of the 
lower platform from Kattra to Tdrd, but it is here interstratified with 
thick beds of red and greenish-grey marl-slate, and rarelv with thin 
layers of a rock resembling greywacke, rather dark-coloured but con- 
taining pieces of date imbedded. At Mawgan}, two marches beyond 
Kattra, the dip of the rock was N, E. at an angle of from 10“ to 15“ 
as seen in the bed of the nffla. , At Lour, a little further on, they 
were quarrying a slaty maidj with shining facets and white streaks 
running through it. These , streaks are calcareous and efiervesce strong, 
ly with acids Pieces of a compact splintery limestone are also to be 
foimdlymg about on the surface, The stata here are horizontal. Inthe 
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.Falmriga nMd^:httm'QBn .Lmr and , we : first ■■■caiiae to a tliiclc 

slaty liinestoiiej,^ ", generally wliitislii . earthy, and . marly, and varying 
to yellowisii, greyish, and fine splintery. ■ At 'Mangotm the dip was 
to the north, a red slaty inarL About this part of 'the country we begin 
to' «ee a distant ^ range of hills, bounding our prospect to the south and 
south- west,--“the Kymnr hills •; judging from the^ outline, they appear to 
he ., sandstoiie .with , a 'liorizontaL; stratification,' and look as if a third 
platform .or table -land .existed ^un that ^direction. Beyond Eaijpur a 
^ low. hill ap,peared to the south ..of hhe road,.' of a thick slaty limestone 
: .similar tO' that ' isX ■ Fakkariga the - dip very ' slight ^ and irregular ; 
layers of a black kind of porphyry are ,mterstratified with .it. This,' 
black.rock '■ sometimes. changes suddenly to white, and.. .appears. vitrified, 
exactly like porcelain. At Rewah the limestone waS' extensively . laid 
bare in the bed of the river, but it is here principally massive, passing 
from greyish to bluish black and black, and exactly resembling the 
mountain limestone of England. At Edmpur, one march beyond 
EeimJi, strata of red and variegated marl, most of them calcareous, 
were exposed in the bed of the rivulet for two or three miles to the 
south; — dip slight to the north. Be3mnd Rdmpiir the same bluish 
black limestone appeared as at At' a similar lime- 

stone was resting on the variegated marl slates, with a slight dip to 
the north. Near Lohdwel we passed over horizontal beds of a crumb- 
ling green and red marl for a considerable distance. At Ndgowar a 
similar limestone appeared to that at Fatrdhat, resting like it upon 
the marl slate. But it here appears to abound in what I believe to be 
coralline remains, I might rather say, to be entirely composed of 
them. I forbear describing them, as I have sent specimens with this 
paper, which can he examined by those who have means of reference 
at hand'^ I was not fortunate enough to discover any of the stems of 
ferns and gryphite shells, described by Capt. Franklin ; nor in my 
whole journey over this limestone did I meet with any other kind of 
organic remains than the one I have just now spoken of, though I 
made diligent search for them during a whole fortnight. They must, 
therefore, be extremely rare, and in this respect the limestone differs 
widely from any of the English limestones above the new red sand- 
stone. From this place we passed alternately over strata of sandstone, 
red marl slate, and limestone, without . being able to trace their con- 
nection with each other, until we'came-to-lfh^te/i. Here on the slope 

* Tlie specimens are deposited in, the As. Soc, Museum ; but their nature has 
' not been ascertained. They are identical with ’what 'Franklin named stems of 
' ferns/* See As. Res. xviil. », 29.— Eis.' : ■ ' ■ ■ V,- ’ . , • ; 
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to the east of the village were horizontal strata of sandstone exposed 
to view ; at the first nala, lower downs was a whitish argillaceous 
limestone overlaid by sandstone ; at a mli still lower down^ layers 
of sandstone, limestone, and red marl slate were to be seen, inter stratified. 
A few miles further on, at Nagar, a low cliff on the side of the river 
Somr shewed a section of the strata as follows : uppermost layers, 
sandstone ; — middle, red marl slate ; — lowest (in bed of the river) argil, 
laceous limestone. I had before conjectured that this 'would be the case 
from the continual alternations of sandstone and limestone, every mile 
or two .along the .road by which we had travelled, though, both .were 
horizontally stratified, and little or no difference of level was to be 
.noticed. '. This led me to conclude that the limestone' was of ■no g.reat 
■ .thickness, ■ no.thing more indeed than a bed in the sandstone, and .the 
appearances I have now ■ described . at Matiali and N&gar coEfinn this. 
CJapt... Fe^niclin speaks of the limestone being not more than 100 feet 
thick upon the sandstone, I have never found it 10 feet thick, without 
■'"layers of - sandstone ■ interstratified. : ' Beds of i limestone- of a similar- 
kind do not appear to be uncommon in this formation i near Ckeijn» 
puTt about So miles to the south of Ghdsipitr, I had an oppor- 
tunity of examining one of these. The sandstone range there presents 
nearly the same appearance as at the back of Mirzap'dr^ except that 
it is somewhat higher, and the dip, as far as I traced it, (which was 
about 20 miles to the eastward) is inwards, or to the south and south- 
west. At a place called Mussaye the limestone may be seen cropping 
out at the base of a sandstone hill, and dipping at a considerable angle 
to the south. It is usually slaty, but varies much in character in 
other respects, passing from grey to black, and then resembling the 
English mountain limestone. No remains could be found in it, but 
about 10 miles to the eastward it is seen again at Bztrdband, But I 
have neither seen, here nor elsewhere, any of the beds of loose slate 
and clay that accompany the lias in England. Were it necessary to 
class these with any of the European formations, transition limestone 
would be the most proper name for them. Though it is certainly more 
correct to consider them merely as beds in the sandstone ; which sand- 
stone, it must be remembered, is never found reposing on any but 
primitive rock. 

, As we leave Patteria^ the easternmost extremity of the hills of trap 
fronts us, and the road winds along it for some distance. For SO or 
'40 miles to the east of this the strata of sandstone had become broken 
; "■ and disturbed, dipping- in various directions. Rolled pebbles of sand- 
stone _ and pieces; of agate and chalcedony are seen lying about, not 
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confined, to tlie w,ater-eoiirses and lowest grounds, but extending over 
tbe^ bigliest lidges,;; ' of the Sonar shewed a 

section' of a; be.d of pebbles several feet thick, containing fragments of 
shells ■ of the genera cyclas, paludina, and unto. At.Uddma I observ- 
ed a ciirions appearance, which 'would lead to the inference that kaixkar 
nodules and the soil in which they are imbedded were deposited on the 
sandstone at' a time when the' latter 'Avas in a 'state' very difterent from 
Avlmt it IS' at present, viz. soft.and-fiexible. "At 'first sight it appeared 
that, the diunkar and soil were ‘interstratified with the upper layers of' 
sandstone; but, on looking further it seemed that' both had come in 
from above .through ' a 'fissure in the rock, and that^ the layers at the 
edge of" this fiissiire had been bent downwards, as' if by the superin- 


cumbent, w'eight. 



A, layers of sandstone, 
8, jksiiikar and soil. 


Now no pressure however applied is sufficient to bend a layer of sand- 
stone in its present state. In the ruined palace of Akbar at Fatteh- 
pur Stkriy many slabs of sandstone that have formed parts of the roof 
of the building may be seen broken asunder from long-continued pres- 
sure, but none of them, though there are many entire, are in the 
slightest degree bent. 

At a short distance beyond Patteria the road passes over a white 
earthy limestone rock, containing sandstone gravel imbedded. This, 
in some places, loses all massive appearances, and becomes a collection 
of nodules not differing from kankar. They are however more white 
and earthy, approaching to the nature of chalk, than I have met with 
in the country to the eastward. As we advance, the peculiar outlines 
of basalt present themselves in the country round. The road soon 
crosses what has apparently been a stream or coulee^ and has taken, 
the lowest ground. It is dark- col cured, nearly black, and considerably 
cellular on the outside ; yet this is an effect only produced by weather- 
ing ; within, it is a solid hard basalt, of great specific gravity, and 
containing olivine imbedded. The surface of the soil in the country 
round is strewed with large round balls, resembling the volcanic bombs 
of volcanic districts : but they too, although scoriaceous on the out- 
side, are, within, a solid basalt. With these are found abundance of 
agate and chalcedony. These appearances continue ’ail the' way to 
Sdgarp and the rock does not differ in character^ except that it some^ 
times becomes of a lighter colour,' and "is' then in a high, state of de-' 
composition, crumbling under thediand. ■ "Thrfee or four miles before 
reaching where the road'had been' cut through the rock, a 
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ridge of’ Basalt affecting the columnar ■ form is seen resting upon a 
lighter coloured , stratum,' which shews by. its, ..state .of .decomposition, 

. its. great. antiquity. . From. all I have, been able to. see or learn of this 
formation from others,, it appears 'every where to preserve great oni- 
.formity of chara.cter, and resembles . (as stated by Mr. ..Lyell when 
.speaking of it on the banks of the..A’hr§M(f&).tlie currents of prismatic 
lava in Auvergne. Currents of porous lava, cones .of cinders, scorki 
. '. pumice, ashes, .all those pro.diicts that peculiarly belong to. modern vol- 
canic formations, . are wanting. We meet every where with a compact 
...heavy basalt, with olivine sometimes and augite crystals imbedded, and 
' agates, chalcedony, and jasper, in great, variety and abundance. And 
though some of the currents appear to have taken the lowest ground, yet 
their outlines are so worn down and effaced, and their surfaces are so 
deep in soil and vegetation, that it is difficult to assert even .this with 
.■.certainty. 

About a mile distant from Sdgur many white blocks appear- 

■ ed by the road side, which I at first mistook for a kind’ of trachyte,. . 
from the peculiar rugged appearance of them : add to this, that crys- 
tals are disseminated in the porous earthy base, looking just like the 
crystals of glossy felspar in that mineral. On minuter inspection, 
however, it is nothing but limestone. Its softness, its strong efferves- 
cence in acid, and specific gravity, (2.67) separate it from every sub- 
stance with which it might be confounded. Besides the form I have 
mentioned, it sometimes becomes altogether earthy, and then reminds 
us of the most common form of deposits from calcareous springs : at 
other times it is altogether crystalline, and then passes into a fibrous 
form, resembling satin -spar, or calcareous alabaster. It has been 
deposited at the side of a coulee of basalt, and it is here that Capt, 
Slbeman discovered the remains of palm trees changed to a brown- 
coloured fiint, or rather jasper. As one kind of palm tree (the date 
palm, I believe) yet commonly grows by the side of most running 

■ . 'Streams in this part of the country, we have no reason to suppose 

any change of climate to account for their appearance here. The 
, ‘ manner, however, in which they are scattered through the soil is not 
so easily explained. They are usually found above the solid stratum of 
calc-tuff, and a trunk is seldom found entire ; but they are in sharp angu- 
lar* fragments, as if they had been shattered by a violent blow : with 
'I; them are pieces of the calc- tuff, which is found below. In the short 
distance from Paiteria to we had met with two of these for- 

Kor do we find traces of any such substances disseminated througii the 
, ' _ • lufaeeons limestones^ m is comiaonly the case in, volcanic tuff ; 
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mations*. Tliey are;iiotliiiig, biit''-,kaakar somewliat more developed, 
and probably ;Were " deposited at' a period when the continent was 
raised above the level of, the snrrounding ocean. Among the remains, 
however,: from the neighbourhood of Jahalpnr^ which appear also 
to,'„liave, come froni' a recent calcareous deposit, are shells which appear 
to l:)e, .marine. At TuismaM,- about. 30 miles north-east from Sdgm\ 

I- iiacl,aii:^op.po.it:ii!i!,ty of observing ...another mineral more largely de- 
veloped,than 'I had' seen it .ill 'the to the eastward. This is 

the. hydrated iron. ore, which' occurs- -in ■■ loose, pieces - -ab out ■ .f>arclwd« 
and ^ accompamed by kankar. It is, I believe, the 

laterite of Dr. .Buchanan,, and here forms the summit of the Tidsmalil 
hill . in ', a,., bed of many "feet in thickness. For the rea.son why 'a 
deposit from springs can thus cap an isolated hill risingoiit of a plain, 

I ' miist refer, to M. Montlosiee's ingenious explanation of the isolated 
peaks and platforms of basalt in Auvergne. This mineral is largely 
.developed ' in the, country to thc'' north .of Tmsmahk and is, I believe, 
the ore which is nsuall y smelted for iron . 

We left Tuis7naM in a N. W, direction, and soon came upon 
the sandstone again. It is, to be sure, occasionally to be seen 
in isolated ridges rising out of the basalt ; but now this latter 
disappears, and it becomes the formation of the whole country 
round us. We find the basalt again some miles before reacbins: 
Issdgarh, a fortress about 50 miles north of Seronj, and it here 
shews more symptoms of a recent formation than I have yet seen. 
The couleds are better defined ; they have evidently, in some places, 
taken the lowest ground, and their surface is yet rugged in a 
degree, but their composition is, as before, a solid basalt. We quit 
the basalt altogether at Issdgarh, and come upon the sandstone, which 
we travel upon to Pahargarh, about SO miles west of Gwalior, where 
we descend into the plain, and find ourselves again among kankar 
banks and ravines. The sandstone remains unaltered in character. In ' 
the bed of the Betwa it was quartz rock. In the country round Bdhi ' 
it is usually quartz rock, nearly perpendicular, and dipping, to the 
eastward. A few miles to the south of Fuhargarh I observed a pecu-,, 
liar appearance of the kankar. It forms a calcareous cement to a bed" ' 
of rounded pebbles, and above this forms another bed similar to. those 
which are to be seen so frequently on 'the banks of the Ganges. 

* There is no kBown force but that of' an earthquake that could protlnce such 
effects. From Dr. Spilsbuey*s account of theTosStl shelis he foiiucl near Juhuh 
|j«2r, they appear to be scattered through the sod in a similar manner. 
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On the Native 'Ahm'or EalaJk\of :Ne^ai.. 

the ' Native Alum or ' Saldjit . of Nepal Bp A. Campbell;, Asskimit 

Surgeon fS^c. 

Ill the number of the' Asiatic ; Society's Journal for' June last, there is a 
notice and analysis of one' of the mineral productions of Nepal called Sa- ■ 
' lajit/' or,, by the nati'res of this place more commonly ^^Batharlm Fame” 
or, simply Fasseef (Sweat), As the analysis was furnislied by Mr, Stefew- 
soN with the object of bringing the substance to public notice towards its ex- 
tensive employment in the arts, the following particulars regarding it may I 
hope contribute in some degree to facilitate the above purpose. The specimen 
'.analyzed by Mr, S. contained in 100 ,parts, 95 parts of sulphate of alumina, 
but it is not generally speaking procurable in that state of purity ; the fol- 
lowing, the result of examinationbyCaptainRoBiNsoN' of several portions ta- 
'ken at random, from , the bazar, shews more correctly the value of the miner- 
al as it is obtainable in large quantity, and in the state in which alone it could 
be:: 'made ,' a,vailable for use in the arts. The purer portions being in such de- 
mand in medicine and surgery, are raised in price to an extent quite incom- 
patible with their profitable application to the general uses of commerce*. In 
100 grains are contained, sulphate of alumina, 66, 

The mineral in the above state (often more pure) is found throughout 
the lower, central, and upper hills Neptal Its external characters are those 
described by Mr, SF save that the lumps have generally an admixture of 
red sand, and frequently portions of micaceous stone embedded in them ; 
some of the lumps have the smooth surface of stalactites, and are not unlike 
these deposits. All are readily soluble in water, and when touched with the 
tongue give the taste of common alum. It is said to exude in this 
state from the surface of soft rocks ; and sometimes to be dug out of their 
substance ; and from these sources it is collected in considerable quantities 
during the cold and dry seasons, and carried by the Blioteahs, Murmis, and 
other hill people to Katmandu^ to be exchanged %vitli the merchants of that 
city for money or other articles. From hence it is distributed thoughout 
the valley in small portions for medical purposes, while the bulk of it is car- 
ried to the plains of, India by petty Newar merchants, and the iiumex'ous 
Baiparis wlio annually visit this country from various adjacent, and remote 
parts of Hindustan. The cost of production and transport of an article to 
the scene of its consumption, is the first knowledge the trader ^vants ; and if 
the price paid by Mr. S, for his specimen (one rupee for two rupees" weight) 
was the real value of Salajit on the banks of the Ganges, its use in the arts 

^ In small light lamps, colour browmish white ; externally anhydrous ; niteroally semi- 
crystalline; fracture slightly fbrous, with a lustre resembiirig' asbestos ; porous, containjag 
small ca-^oties lined with scarcely perceptible needledike crystals ; adheres a little to the 
tongue. Taste acidulous saline, soluble in twice its weight of distilled water ; specific 
gravity ascertained, but probably not quite double the weight of distilled water | 
friable, ' 
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of dyeings prmting, &c. attliat place, as at any otlier fiirtlier removed, must 
for,., ever remain problematical. . . The price he paid for it was that which the 
physicians of India give for a drug to which they attach an undue merit, and 
,011 the sale of which they .realize a huge profit from their credulous and 
ignorant .patients. A' respectable .authority tells me that he has paid for this 
stuff at Benares one rupee for one rupee weight, and at more '-remote places 
,froni Wepal it is sold at a rate still more exorbitant... The- average price of 
Saldjit in Katmandu ranges' from 12 annas to one rupee a dhamd 
,, of three ;cac.ha seer,' or from 11 to 15'' rupees per pak'ka maund of 4*0 seers, 

, and the cost of transport to the hanks of the Ganges oi' Gandack is as fo'l- , - 
lows:—' 

, , A 'hill porter will cany two maunds .from hence toHitoimda for two rupees, 
one anna, and a bullock will carry from thence to Fatna four maunds at a 
chai’ge of two rupees seven annas, or from the same to Gomndganj 
(on the Ganiak^ 10 miles south oi Bettiah) for one rupee 14 annas. Thus 
the mineral can be stored at Fatna at an. average cost of irom 14 8 to 18 S 
rupees per maund, and at Gomndganj for 15 annas per maund less, i. e. 
for 13 9 to 17 9 rupees. This calculation except the carriage from 
is made in Nepalese rupees, the difference between which and sicca ru]> 83 s is 
as 128 of the former to 100 of the latter, and there is no additional expense 
except an export duty of 2c| per cent, ad valorem, levied by the A^epal govern- 
ment, unless there be (unknown to me) an import duty levied in our pro- 
vinces, on minerals the product of this state. 

The quantity now annually exported from Katmandu, as far as I can as- 
certain, is not more than 15 or 20 maunds, hut I believe that there vmuld 
be no difficulty in procuring any quantity required of it, and that without any 
addition to the present cost ; for as it is found without the previous expense 
of digging mines, and transported without the necessity of making roads, 
an increased demand would only have the effect of inducing a greater num- 
ber of the hill people to collect the stuff in the hills of their neighbourhood, 
and convey it to the capital ; or perhaps with a steady demand the produce 
of the lower hills w'ouid be carried direct to the plains by the collectors of it, 
and the profit of the first buyer or Katmandu, merchants by this means saved 
to the consumers in the plains. Saldjit in Nepal as well as in India is at 
present confined exclusively to use in medicine and surgery, and in both 
countries it enjoys a very high reputation, and is used in both as a remedy 
■ in the same diseases. ■ 

In India it is in much greater repute than in tlie land of its pro- 
duction, as its price there shews ; and its virtues in some affections .are 

^ There h a dark bitommous substance used-in Nepal, said to be exuded from rocks ; 
it is called Black Salajit.” I am ignorantof its nature it resembles in externa! cha- 
racter the bituminous alum ore (called' which is said to be found in Sweden and 
in many coal mines in England, but there is .. much • vegetable matter in it, and it 
is probably a vegetable production, notwithstaa'diagthe belief by the Nepal physicians 
of its mineral nature. . 
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said to be unequalled. Internally it is given as a sovereign remedv 
m^ pm-meo (gonorrhoea). In gleet, gravel, stone in the bladder semi 
nalweakness, and sometimes in alvine fluxes; its dose is (to anadultl 
10 grains hnely powdered and given in ghee : it also composes an in^ 
^edient in severe of the compound medicines administered by the na 
tive phpicians, and is said (possibly with justice) to be an admirable T 

medy in gravel as well as in diarrhea. Externally it is chieflvemnlove; 
w powder as a styptic in recent wounds, and, in solution, to bruises and 
sprams,_as well as a wash for foul ulcei-s. In severe cases offdls and b. 
ee It ,s internally administered, apparently without any bettl- rea"! 

the one stated by themselves, viz. that its being go^d for a t 
« ought to make it useful to the internals of a htrt nnn ” 
prized by old women as a remedy in infantile diseases such as sli.rbt’f““ ‘ 
diarrhoea and bronchitis-and few faqirs who dispense Li 1^1/^’ 
dy are without this mineral. It is exported from AW ^ 

to almost everypart of India, as few trades, from 

y^e.Fan/dd^to^tJie, Baipm of Ttr/wof leave of 

drug, and the faqirs, who* flock here annuilv L increile luie!- d 
their smaU stores to their brethren of the craft -it o ’ distribute 

» not renUMd to Mfal,- ft . produc of .ooie p.M of BAS,* 

to he found 111 small quantity in different * 4.1. xr. ^ 

hills; although according Jthe ttSmLv of 

« of inferior value in medicine to that of AW” merchants 

calico printing, dyeing, &c. does not seem to'jSt JnZe^lir^ 

m India, where those arts have been so lono- m-actisp,! - .. , ,®f 

ing is done after a rude fashion throughout the valleVof V ^ T’f " 

mineral is a native of its surrounding hills, I cannot iLiii t’ -f 'f ’ ‘ 

m the making of mordants, for which purnose thrsulphrte of 

above all other salts the best adanted and fn ' ■ i ■dumma is 

mand throughout Europe. It reniains theLfoi-rforEi 

to introduce this mineral into general use and when “deliigence 

the alum used in Europe for dveinp- nrirV . i * considered that all 

dressing leather, &c. &c. is maWactied W l(eS‘“ 

cess, it wiU seem strange that a neariv ' «l>ensiv-e pro- 

shouH be so abundant within a few days' «hmiina 

not have long ago, attracted the attentLLf the mo 

India, or the numberless dyers, printers ® ®°““nnity of 

separate vocations throughout the Gangetlc valley To ® 

SON or any other person in procuring tlfs substance iLff'*'!"', f''- Steven. 
mg on the spot will enable me to give. 

wyowahaads.””'’ * account of 2&p«/ says* “I have coliected Saliijitio Behar witli 
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Y .----Defence Burf s ' Tri§€ctio7i Instrument, 

To tlie Editor of the Jourmii of the Asiatic Society. 

Sis, 

^'Tlie accompanying observations regarding "the correctness of Mr. Burt’s instni- 
inent for trisecting* angles, described in No. 11, suggested themselves to me, in 
consequence of my attention having been drawn to it by some remarks contained 
in a note at page 159 of No., 15, and I take the liberty of sending them to you, in 
the hope, that' should you think them likely' to be of interest to any of your 
readers, you • will give them a; place in the-. Journal . of the Asiatic Society. As "it is . 
not„jmprob,able,, however, .that ere' this letter reach you the subject may have been 
taken lip by a more able correspondent, or that its object may have been anticipat- 
ed by Mr. Burt himself having forwarded a reply in defence of his invention, I 
hope that in either of these cases you will have no hesitation whatever in laying 
this communication aside. 

Xn the note above alliidecl to, it is objected to Mr. Burt’s demonstration 
of the correctness of his instrument, that the rad. b o is not proved equal 
to rad. a o, and that it is in consequence imperfect. In the way however in 
which I understood the description, it appeared to me that the length of o ^ was 
constant, the leg a d being confined to a fixed point of it by a groove; and although not 
so expressed, i imagine it must have been intended that, that point should be at an 
equal distance from the centre with the point a. Should this supposition be cor- 
rect, the demonstration would, I imagiae, be complete, without the necessity of 
proving that the locus of the point b is the circumference of the circle ; but that 
such is the case whenever the angle is trisected, would be easily demonstrated as 
follows : — Let BAF 1) beany angle whereof BF is the chord, and let AG be 
the line trisecting the angle BAF and crossing the chord BF in D. It is required 
to prove that if from the point B with the radius BD an arc be described cutting 
AC in C (whence BCrrBD) then, that the point C shall be situated in the cir- 
cumference oi the circle whose centre is at A and radius=:AB, or that AC will equal 
AB. ■ 

First A BDA == Z BAF + /- AFD (Bl I. 32) 

=: Z BAF 4“ Z ABO (Mi/ps.) (No. 1.) 
,Agam,Z'BDA:==\Z:'BBC4-''Z'B€D-^ 

ZOBG'-f' Z-BOC'.'.."' 

=:,ZBBC.4-.Z DAB:-f:.Z'AB0.',"''.,',, 

Equating these two values of Z BOA, we have 

z OAF 4- Z ABO == Z BBC 4- Z BAB -f Z ABB ■ 

Taking Z ABO from each side, Z OAFz=: Z OBC 4*- Z DAB 

But Z dab = I Z DAF (by hyp.) therefore Z BBC also =: •§ Z BAF 

Whence also Z BAB = Z BBC 

But the itngle AOF or its equal Z FOC, or Z 

With regard to the latter part of Mr. Bds paper, 'Concerning 'the removal of the. 
fourth leg of the insferament, I am not quite sure 'that I fully ' comprehend the 
mode itt which the construction of the scale i$, Retailed. If, however, the follow- ■ 
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■ ing be a correct explanation of tlie meanings tfiere mn.^ I imagine, be no hesitation 
In admitting tlie conclusion he haS; drawn., , In , forming the scale of equal parts 

„, .«pon this foil rtii legAB {fig> 2) each pointin the. scaie is to be siiccessirely brought 
to. the ci,rciimference,l)y turning' the scale round the point. A, so as that each divi- 

■ sio.n shall .in turn terra,inate. a chord -of the variable arc^ AG, and the Um marh'mg 
yfM' imsim is then to, be cut on it, in the direction of the radius passing througli 

it. At the same time the leg, AD being placedin its corresponding position '(riz.' 
,'at an equal distance on the other side of a perpenclicular to CG),. its,.,divisio,iis,'., 
: will be marked by the same radius, and this is to be done for every point of tlie'.'' 
clrciimference 

,, The d,iv!sioiis upon A B, ' therefore, form a scale of chords equal, in length , to 
those' of the .correspanding arcs AG, Ag, and each of the iin-as forming them, will 
by the construction tend to the centre when AD is so situated as to cut off an arc 
three times the extent of that of which AG is the chord ; and the application of the 
instrument iiierely consists in adjusting the line AD to the chord of the given arc, 
and then turning round the movable radius CO till it coincide with the division, 
wliicli in that position would if produced pass througli the centre, and which, if 
the coincidence be exact, will of course direct the radius to an arc one- third of 
AD. It must however be shown that in any position of AD there can be only one 
of the divisions which tends to the centre (or can be made to coincide with the 
radius), this may be easily proved; for if FL {fg. 2) be tbs correct division on the 
scale, cutting oS" (by radius passing through it) the arc AG one-third of the arc 
AD, and if// be any other division belonging to an arc A gthe whole of the divisions 
having been marked off in the manner above described, then it may be demonstrated 
that the radius C/will, if drawn through/, form with// an angle //9^ equal to the angle 
/C F plus half the angle p-CF^. The instrument therefore seems to be complete enough 
in theory without the fourth leg, but in use, it appears to me that the want of it 
would considerably diminish its accuracjq as it must be very difUcuIt to bit upon the 
exact coincidence when the divisions are very numerous, and as any error at the point 
F would be multiplied at G in the proportion of the two distances CF : CG, this 
would be a serious evil in large angles, as the focus of the point F is a curve which 

* The demonstration of this is as follows, Aide %. 2. 

== z GCM 4* Z, — Z gAM 
= Z G€M.,-f^ Z C^^A — §'Z GCM (m III. 20.) . 

= Z C^A -f Z i GCM 
But Z CGA = Z AFL 1 , 

And Z C^A = Z AFL / (by hypothesis) 

Therefore substituting these values in above equation 

. ...„...Z. AFL=,Z A//4.iZ,GCM,..(No...i),.,. .... 

Again Z C/D or Afn = Z CF/ + Z fCF 
Or Z AF/ 4* Z = Z AFL 4* Z fC^ 

Or, by substituting the value of Z AFL found at (No I.) 

yv , And subtracting Z A/? from. each side of the equation 
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gractuallj" approaclieSj and iiltiniately (when the angle trisected equals 180®) passes 
through the centre. 

.says, that the fourth leg is absolutely, necessaiy. to: the. hrs.t..constro:ctioa, 
of the ..instrumentj hut it has occun'ed to. me that by forming the, scale iipon AD... 
in a dilFereat maimer it might be dispensed with altogether. For since AG is always ... 
equal to AF, and consequently the angles AFG and AGF also .equal,, it :. follows,,, 
that if the arm AB be turned round till AG coincides with AF, that the point' G 'will 
also coincide ivith the ' point F, and the line FL would form an angle with AG ; as: 
..for., instance .the angle AGi^equal to the angle AFL or .AGF. The .instrument' 
W'Ouid th.erefore I think be equally correct if the divisions upon AB were first, 
d,r,awji in the way that' Mr,,B proposes, as above described, and, if tliis. leg wlien 
complete were afterwards converted into the chord AD by remning the inclinations 
of ail the lines Gg, making them form equal angles on the opposite side of a per- 
pendicular to AB, for then /,pQk would be equal / BGqzr:./!. FGA=:/. AFG. ', , 

As I before observed, the locus of the point F (fig. 2) is a curve passing through 
the centre C. A representation of this is given in fig, 3, w^hich also shows it conti- 
nued, and passing through the extremity of a diameter at right angles to GC, which 
it again meets at M, GM being equal toGL, the diameter of the circle GDL. From 
the circumstances of the distance BK being always equal to 2 vers-sin. Z. DOG 
(which may be easily deduced from Mr. Burt’s theorem) may be derived an equa- 
tion to the curve when the co-ordinates originate at the centre {r being =:GC) 
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As it is also easily described geometrically, it affords a very simple form for the 
construction of an instrument for trisecting any angle from 0 to 180®, and consist- 
ing of a $mgle piece only. A representation of one which I have lately made up, 
and found to answer my expectations fully, is given in fig. 4. It consists simply 
of an ivory scale, w’hose edge is sloped off, and accurately formed to the figure of 
the curve GKC {fig, 3), and a small part of the diameter GL produced on each 
side to ensure its accurate adjustment to one of the sides containing the given 
angle, for which purpose also small portions of the edge at C and G are cut away, 
in order that the coincidence of these two points with the centre and point G of 
the chord of the given angle may be accurately determined. As no graduation 
%vhatever is necessary the instrument is very easily made, and the application of it, 
which is also extremely simple, will be understood from the following example ; 

I must first mention, how^ever, that for more convenient measurement the exact 
length of the radius GC is laid ofi’ on the centre of the scale between the points 
'M andrN. ''7^ ''A,' ,.l. 

Let GCD {fig, 4) be any angle to be trisected. 

From the point C with the distance CG or MN as a radius, describe an arc GLD, 
Draw the chord GD, then apply tbe scale so as to make its edge coincide with the 
side CG of the given angle, and the point C with the centre of the circle 

^ From this equation maybe derived the 'other properties of the curve Just men«. ' 
tioped. For instance if a* be taken equal to o, theni^-bacomes ‘c=: om r zzz CH, If =2 
r, then g also becomes =: 0 or r v^3 = GF ; and iastiyvifiP betaken equal to 3 r, tlien y 
becomes =: 0 or an Imaginary quantity. The carte, will therefore pass tlirough the points : 
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GLD, atid of course since' the radius is by construction equal to GCj the point 6 
will coincide with the point G (of the chord). Make a mark at the intersection 

■ of the 'curve GKC with' the chord GB, and a line drawn from the centre through' . 

■ that point (K) wit! trisect .the given, angle. As the curve GKC is the locus of the ',;, 
point D in fig’. 1, when.DB is equal' to BC and ABrrACj which .corresponds with ■■ 
'' the. conditions of' Mr. B'URT^s demonstration, it is iinnecesssary for me to trouble .you 
with any proof of the correctness of the instrument in addition to that already' 
■given by him. By exte'uding the principle and making use of different curvesf '.'and . 
with some necessary modifications, an instrument might, be constriictecl, in. asingk- 
pieces to divide' any given angle in mig given ratio (within moderate limits), but. as 
1 have no hopes that any contrivance for this purpose, however simple in applica- 
tion, or comprehensive in its powers, will ever supersede the good old method by 
trials with the compasses, I shall not further trespass on your patience by incluig- 
ing in any useless speculations on the subject. 

I am, Sir, 

Your obedient servant,." , 

Wlasnlipaiam^ 

' Srd Juhj, 1833. 

F, S. I imagine Mr, Burt’s parallel lines passing throagb. the same point are 
.mtencled to be referred to different places, being coincident, and passing tliroiigh the' 
centre' when,.re.fe'rred, to the plane of the instrument, bat parallel when referrediO" 
one perpendicular to it. 


VL — Computation of the Area of the Kingdoms and-Frlncipalities of 

India, 

Captain J. Sutherland, late Private Secretary to the Vice-President, having been 
recently engaged in the prepai'ation of a note on the political relations of the 
British Government in. India, adopted a mode, on the recommendation of the 
Surveyor General, of obtaining in a rough way the area, or contents ia square 
miles, of each state, without the labour of elaborate calculation, to which the im* 
perfect data of our maps of the country could not ensure very great accuracy. 

The boundaries of each state having been marked off on a skeleton map drawn 
on paper, of equable texture, as accurately as this could be done from information 
procurable in the Surveyor General’s Office and the Political Department, the whole 
were cut out with the greatest care, and weighed individually, and collectively as a 
check, in the most delicate balance of the Calcutta Assay Office. The weights w'ere 
noted to the thousandth part of a grain, the balance being sensible to the tenth 
part of that minute quantity. Fifteen precisely equal squares of paper (unfortunately 

^ If the whole curve fee used and the chord produced each way, it will intersect it in 
three points (as shown atKK’K”j?p. 3), giving as many positions of the line CK, and as 
many solutions of the problem. Tn this case the mtersection with the interior loop, as at 
K, marks the third of the given angle, while those witli the exterior branches of the 
Curve trisect its complement (or if larger, its excess beyond 90*^) and supplement. 

f The locus of the point of bisection for instance would be a semicircle on the dia- 

' ineterGO. " 
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not tlie same as tliat used for tlie map) were previously weis:lie<i to ascertaiii tlie 
extent of^variatioa to which such a mode of measuremeut-'Would be. liable.; r the, re- 
sults ivere not very favorable, aeither w'as the paper of sticli equal texture asmig'ht 
be fairly compared witlrthat used for the map'; the .weights were as follows— -(to 


tlie nearest, Imndredth of a 
sheet. . 

grain,) apparently Tncreasiiig 

towards the.edgeS' of the 

1 2.65 grains. 

6 == 2.95 grains. 

11 = 3.05 grains. ■ 

', 2 =: 2.65 

7 = 2.90, 

12 = 2.75 

, 3 =: 2.65 

8 = 2.90 

13 = 2.65 

, „4 : =, 2.68, 

■ ■ 9 = 2.80-- 

14 =: 2.65 ' 

. , 5'=: ;2.80 ;, ■ 

0 

ed 

11 

0 

15 = 2.75 


Before setting to work ou the states, an index or unit of 100 square degrees, cut 
from the same paper, was first weighed to serve as a divisor tor the rest. 

The weighing process commenced in the driest part of the day, taking the whole 
of the papers together 5 ■ thus the continent of India weighed: 127.667 grains troy. 
The sma of the individual weights of the separate states was' ■127. 773. The additio'a 
was proved to proceed from the hygromelric water absorbed towards the evening; 
thus w^elghed, the British states weighed at first 74.366, at the conclusion 74.445 ; the 
native powers, at first 53.301 ; the sum of them weighed individually was 53.407 ; 
afterwards, weighed in groups 53,4.56, being later in the evening. In drawing out the 
table for calGulatioii, proper corrections were applied to neutralise this source of 
error, but coupled with the previous examination of the texture of paper, it is 
sullicient to shew that the following table must be looked upon only as a rough 
approximation, in the' absence of better information, superficial area of HiH' 
£lu,staii, exclusive of the independent states of Nipal, Lahore, &c. according to 
Hamilton, between the latitudes of 8^ and 35® north, and the longitude of 68° and 
east, cannot be estimated at more than 1,280,000 English square miles : and 
the portion belonging to the British and their allies, at 1,103,000 : this estimate 
agrees very well with the present statement. ' ' 

, .Square miles.:’ 

The area of the native states in alliance with the Britisli Govern- 


ment was foiuicl to be, 449,845 

That of the territory under British rule with the remaining small 
states and jagirdars, (>26 746 

Superficial area of all India, 1,076“ 59 X 


The extent of coast from Cape Negrais to the frontiers of Sinde is 3622 British 
miles, the breadth from Surat to Silhet, 1260 miles. 

Cajitaia Suthee. la xV.d classifies the native .states of India under the three fol- 
lowing heads : 

l.-^Forelgnj viz. Persia, Kabul, Senna, the Arab tribes, Siam, Acheen. 

IL — on the frontier ; viz. Ava, Nepal, Lahore, Sinde. 

HI. — Internal, which are those included in the present list. All of these have 
relinquished political relations with one another and with, all other states. They 
are, according to the nature of their relations or treaties with tlie English, divided 
■ ihtoCsix ■ classes : 

PiusT Class. Treaties qfemive and defensive : fi^hi on thdr part to chim 
protection,^ external mid internal, from ttw British Gomrrmeut: ripht 0% Us part 
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Square' miles. ' ^ ■ Square 

I Oode, ' contaiuing’, by . weigbment, . , . . ■ , 23 ,923 by Hamilton*, 2Q,|}0,p: ' ^ 

. 2. Mysore, .............. . . ... ...... 27., 999 , 27.,,OOCr''. 

' ^ 3. Berar or Nagp'ur,.. 56,723. . . .V. ... . 

'4. TraFancore, ' , 4,574' - '6,600... 

5. .Cocbm,.. 1,988 ....... >V. . . 2,000 ,, 

Second Class. Treaties qffmswe and defenske: right on their pari io claim " . 

pfotection, eMernal mid mternal, from the BritUk Government, mid to the md q/ifr 
troops to realize their jnsi claims from their own subjects : no ifejj'firf io ' 

interfere in' their internal affairs. 

Square miles. . .Square ;mil.'es» 

6. Hyderabad, coBtainiiig’, by weigbment, 88,884 by Hamilton,, '96,000 

7. Baroda, ........ 24,950 ....:,......,.,.. 12,00,& 

Third Class. Treaties ofensive and defmswe, states most I g trlhufarg, ae~ 

hmwledging the supremacy of , and promising subordinate co-oijer at Ion to, ihsErUmh 
Government ; bar SHpreme rulers in their own domains. 


8. Indore, containing,. 


4,245 square' miles. 


•dita Slates. Square miles. 

9. OudipiJr,(H. 7,300,) 11,784 

16. 

Jesalmir, , 

Square milesi 
9,779 

iO. 

' Jeypbr, 

13,427' 

17. 

Kislieng'iirh, 

.... 724 

11. 

Jondpnr, 

34,132 

18. 

Bansw4ra, 


12. 

Kotali, (H. 6,500,) 

4,38.9 

19. 

Pertabgurli, 

.. .. 1,45'?' 

13. 

Bundi, (H. 2,500,) 

2,291 

20. 

D'nngarpnr, ', 

' 2,005'' 

14. 

Aiwar, 

3,235 

18,060 

21. 

' KeroH,,..,. 

,1,878 

■15.:' 

Bildianir, 

22. 

SerowL 

'3,024 


'"C-:; 'Square, miles.,, 

23. Bluirtpxir, (by Hamilton, 5,000,) 1,946 

24. Bhopal, (ditto 5,000,) 6,772 

25. Kutch, (H. with the Rimn 13,300,) 7,396 

26. Dhar and Dewas, .. .. 1,466 

27. Dholphr, 1,626 

'28- Rewah, 10,310 

fDhattea, 1 

, 29.-^^ Jhdnsi, [ 16,173 

L [Terhi, J 

30. Sawantwari, . . , 935 

Fourth Class. Guarantee and protection, subordinate eo-operaimn, hut 
premacy in their own territory, 

[Tonic, 1,103 I 

31. Ameer Khan, < Seronj 261 

[ Niuibahani, 269 j 


Boghelhhand, 

and 

B'lmdell'hand, 


t03] 

161 I ... 
169 J 


1,633 'Square, miles. ; 


f Patiala, Kevtal, 1 
t Naba and Jeend, J ' 


16,602 


32,944 square miles. 


Fifth Class. Amity and friendship, 

33. Gwalior, containing, 

Sixth Class. Protection, with right on the pari of the British Government to 
control internal affairs^ - :■ 

•. ^ 34. ■■ Sattara, • containing, 7,943 square miles. 

, : 35.' Kolapfir, 3,184 

^ This colu’ian, and otheir4tem$ marked; 11.,^ e^tjaetedfrcm Hamilton’s Hinclastaa by way op 

comparison. ‘ 'j'- ' , ' 
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■' Of tlie aboTe statesj four are Mohammedan ■; viz,. Hyderabad, Onde, Bhopal, and 
Tonk. . ■ Of the Hiiichi states, eight are Marhatta.; .viz.; Sattara, Gwalior, Nagpur, 
Indore, Banda, Kolapur, Dliar, and Bewas. 

, ,;Niiieteen are . Rajput; .viz. Gudipur, t)eypdr,:Joudpur, Bundi, , Ivotali, Kutch, 
Alwar, Bliikaiiir, Jesalmfr, Kishengarh, Banswara, Pert*ibgarli, Ddngerpiir, KeroH, 
Serowf, Re wall, Dhattea, 111 ansi, Terhl. 

Six are of other Hindu tribes ; viz. Mysore, Bhartp4r, Travancore, Sawantwari, 
.Cochin, and Dliolpur. . . , ■ 

Besides these allied states, there are the follow.ing inferior Rajsliips and Jdgfr-* 
Claris.: viz. Chota Nagpur, .Sirgujer, ■Sambhalpur, Singhhhiim, 'Oudipur, Ma- 
nipur, .Tanjore, the Bareich family, Ferozpur,.Merich,.Tansgao!i, Nepani, ..Akulkote,' 
and those of the Sugar and Nerbudda couatr}^ ; also Sikkim and the states of the 
northern hills* 


VI L— Miscellaneous. 

\.— Importation of Ice from Boston, 

The arrival of the Tuscany, with a cargo, of ice from America, forms an epoch 
in the history of Calcutta worthy of commemoration, as a facetious friend remark- 
ed, in a medal oi frosted • silver. In the month of May last, we received a present 
of some ice from Dr. Wise at Hiigli, (whose efforts have so long* been directed 
to the extension of its mamifectiire by the native process*-,) as a proof that the 
precious luxury might be preserved by careihl husbandry until the season -when its 
coolness was most grateful : — ^little did we then contemplate being able to return the 
compliment with a solid lump of the clearest crystal ice, at the conclusion, of the 
rains ! nor that we should be finally indebted to American enterprise for the realiza- 
tion of a pleasure for which we have so long envied our more fortunate coimtry-men. 
in the upper provinces; nay evQn the beggars of Bokhara, who, in aclimaie at times 
more sultry than ours, according to Lieut. Buunes, purchase ice for their 
water even while entreating the bounty of the passenger f!’* Professor Leslie, 
with his thousand glass exhausters, and his beautiful steam air-pumps, tanta- 
lized us with the hopes of a costly treat, and ruined poor Taylor the bold adopter of 
his theory but science must in this new instance, as on so many former occasions, 
confess herself vanquished or forestalled by the simple practical discovery that a 
body of ice may be easily conveyed from one side of the globe to the other, cross^ 
ing the line twice, with a very moderate loss from liquefaction. 

We are indebted to Mr. J. J. Dixwell, the agent for the proprietors, for the 
following interesting particulars relative to theTuscany^s novel cargo, and the mode 
of shipping ice from America for foreign consumption. 

The supplying of ice to the West Indies and to the Southern States of the Union, 
New Orleans, &c. has become within these few years, an extensive branch of trade, 
under the successful exertions of its originator Frederic Tudor, Esq. of Boston, 
with wlioni S. Austin, Esq, and Mr. W. C, Rogers are associated in the present 

^ See page 80 of the present volume, and former notices in the Gleanings. 
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■ The ponds, from wliicli tlie Boston ice is cut , ate situated within ten miles of the 
city. It is also procured froiH'' the 'Kennebec and -Penobscot rivers hi the State of 
Mainej . where it is deposited in icehouses -upon the banksjand shipped from thence 
"■.to the' Capital. , A peculiar machine is 'used; to cut it from; the, ponds In blocks of 
two .feet squarCj and from one foot to' eighteen. Inches tliicky, varying according to 
the intensity' of the seaso'n. If the .winter does not prove 'severe enough to freeze 
the water to a convenient thickness^ the square slabs are .laid again over the sheet 
ice, , iiiitfl co'nsolidated, and so reent The ice is stored in. ware~liO!ises constract- 
, ed for the' purpose at Boston. 

: In .'shipping it to the West Indies, a voyage of 10 or 15 days, little precaution is 
nsed. " The whole hold of the vessel Is filled with it, having a lining of tan about 
fo'iir' inches thick upon the bottom and sides of the, hold,, and, the top lifts covered, 
with a layer of hay. The hatches are- then - closed, and are, not allowed to be opened 
till the ice is ready to be discharged. -It is usually .measured for shipping, and each 
cord reckoned at three tons ; a cubic foot weighs 58|.lbs. . 

■For the 'voyage to India, a-much longer one than had been hitherto attempteck. 
some additional. precautions were deemed necessaiy for the preservation of the ice. 

The ice-hokl was an insulated house extending from the after part of -the forward 
hatch to the forward part of the after hatch, about 50 feet in length. It was con- 
-stnicted as follows : 

. 'A'-, floor ^ of one-inch deal planks was - first laid down upo'ii 'the duanage'at 
the bottom of the vessel ; over this was strewed a layer one foot thick of tan, 
that is, the refuse bark from the tanners* pits, thoroughly dried, which is found to 
be a very good and cheap non-conductor ; over this was laid another deal planking, 
and the four sides of the ice-hold were built up in exactly the same manner, insul- 
ated from the sides of the vessel. The pump, well, and main mast were boxed 
round in the same manner. 

The cubes of ice were then packed or built together so close as to leave no space 
between them, and to make the whole one solid mass *. about 180 tons were thus 
stowed. On the top was pressed down closely a foot of hay, and the whole was 
shut up from access of air, with a deal planking one inch thick, nailed upon the 
|Ower surface of the lower deck timbers ; the space between the planks and the deck 
being stuffed with tan. 

On the surface of the ice, at two places, 'was introduced a kind of float, having 
a guage rod passing through a stuffing box in the cover, the object of which was 
to note the gradual decrease of the ice as it melted and subsided bodily. 

The ice was shipped on the 6th and 7th of May, 1833, and discharged in Calcutta, 
on thelSth, 14th, 15th, and 16th September, making the voyage in four montlss and 
seven days. 

The amount of wastage could not be exactly ascertained from the sinking of the 
guages, because on opening the chamber it was found that the ice had melted between 
each block, and not from the exterior only in the manner of one solid mass as was 
anticipated. Calculating from, the rods and from the diminished draught of the 
'ship, Mr. Dixwbll estimated the- loss on- arrival at Diamond Harbour to be fifty-five 
tons. Six or eight tons more were lost during the passage, up the river, and probably 
' twenty in landing. About one hundred tons, say three thousand mamids, were 
finally deposited in the Ice house -on .shore, a lower room in a house at Brightmaids 
ghaut, rapidly floored - and Mned with, planks- for the occasion. 
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The sale has not,: we, believe, .been so rapid .as' might.hare been ex.,pectec1, .amownt- 
ing to: no more than ten maundsper^diem^ although. Mi\ IIooe'RS lias lixed the price 
at the tow rate of 4 annas ^p one half the' price estimated for the HagU ice, 

wliich ?/as still calculated to be somewhat ' cheaper in : proportion than saltpetre,,*. 
The public requires to be habituated to it, and to be satisfied of the ecoooaiy o.f 
its substitution for the long .established process of cooling. There may .also be,' 
some doubts of the best mode of preserving so fieetiog a commodity, but on, this 
head we cannot, butadvise an imitation of the methods pii,rsue.d on a large 'scale on 
board of the ■Toscany., For, the application of the ice to the purposes of cooling 
ample, directions ha%m been given in.tbe Oleans:nG'.s of Sci'e:nc'E, 'Vol. iii, p.,120.,'A 
box, or basket, or tin case, with several folds of blankets, or haring a double case 
lined v/ith paddy chalf or any non-conducting substance, will preserve the ice until 
wanted, and for cooling water or wine the most effectual method of all is to put a 
lump of the clear crystal into the liquid : the next best is to spread fragments upon 
the bottles laid borizontally, and leave them wrapped in flannel for a couple of hours. 

So effectual was the non-conducting power of the ice-house on board, that a 
thermometer placed on it did not differ perceptibly from one in the cabin. From the 
temperature of the water pumped out, and that of the air in the run of the vessel, 
Mr. Dixwell ascertained that the temperature of the hold w'as not sensibly affected 
by the ice. Upon leaving the tropic and running rapidly into the higher latitudes, 
it retained its heat for some time, but after being several weeks in high latitudes, 
and becoming cooled to the temperature of the external air and sea, it took more 
than ten days in the tropics before the hold w'^as heated again to the tropical standard. 

Mr. Dixwell has favored us with a sight of the daily register kept by hinr- 
self on board, which we regi'et we have not space to insert at length : — The follow- 
ing extracts however will serve to impart some of the useful information gleaned 
in this first experimental passage from Boston : we sincerely hope and believe that 
it will afford ample encouragement fora repetition of the speculation, and eventu- 
ally for a regular annual consignment of this new staple produce of the northern 
continents ! a scheme is now in circulation for supplying ice all the year round at 
2':,annas 'per'seer.; 

EMractsfrom the Log of the Ship Tuscany T 


, ,Date. 

Latitude 

Longitude 

Temp, of 

Temp, of 

f Fall'.'of ' ! 

Wind. 

Remarks. 

1333.: ■■ ,'| 

at noon. 

at noon. 

air. 1 

water. 

Ice-guage,': 


' 1 


f 

^ 0 

■' ' ' ' i 

® : 

■ 'ft 

inches. 



'.May' . 

'13' 

41' 

30, N 

Cfl 

.'44 W. 

61 



S. W. 

moderate. 

16 

39' 

26 ■ , 

54 

',51 ' 

,64, ' ' ■! 

70 



fresh. 


20 

! ,34 

24 

4.3 

00 

70 

68 


W.'-' 

ditto. 


24 


48 

,33' 

44 

n 

73 



f av. temp, in N. tein- 
\ perate icone. 


28 

20 

48 

■30' 

29 

78 

76 


■' ' ,E. '' 

1 alf G3.3— water 72.3. 

'..June^ 

1 

13 

■05.":,: 

.,■'25'';: 

33 

80 

79 

4 

N.'E.',' 

[ light airs. 

0 

i' 7 

m 

l'» " 

51 

'86' 

85 


N. E. 

ditto. 


if. 

1 ^ 

52 

13 

05 

;84, 

1 83 

7.1 


[ 1 average temp, of N. 
\ tropic. i\, 82=“ 


19 


04 S 

32 

21 

'82 

1 80 



1 W. 8i'’.5, 


[Having occasion £0 open the ran scuttle, found the air pouring up from the hold quite warm : a 

therm, which stood at in the cabin, rose to W in the run.] 

M [23 aj 1 28 S» I 76 I 73 [ M ■ I E. 

[duly 2, bored with jw auger into the ice house, under the maialnitch, and came to ice at 10 inche® 

from tlm top. Cargo as usual dry.] , ' 

July 4 I 29 ® I 19 33 | | ■ I;- ,| W. | fresh winds. 
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£In$tpd oftlie usual 10 minutes pumping, required an hGiir4.o free,: ^ ship f^ora water owin^ fa 


1.5 f 38 .53 S. f 

IS , 1 , 3 . 9 , 22 I 


12 27 E 
23 10 ■ 


5 P 

C 8 


Attgt 


Sept. 


39 3.3 : , 

63 f)0 

m 

28 35 

83 Oi 

62 

5 .18 

85 45 

86 

4 36 

85 28 

89 

2 34 

85 14 

89 

0 59 

! 84 '57 . 

SO 

11' 2.3 N. 

85 34 

88 

20 14' 

87 08 

36 

j Diamond 

Harbour. 

88 


56° 

70 


6‘5 

m 

B6 

m 

f}6 

84 

86 


■ giiage.' 
■ . 11..5 


13.2 
'14.3 
' 24.0 

24.0 

25.0 
25.0 


Average temperature of S. Tropic Indian Ocem, 
Tropic to Diainond Hr. 

Average temperature of the whole voyage. Air 
Bo of former voyages— 

6 .Tune to 18 Sept. 1827 
Hi .Tune to 6 Oct. 1828 
15 June to If? Oct. 182.0 
2 Aug. to 18 Dec. 1830 
22 Aug. to 16 Jan. 1831-2 


S. W. 

H. W., 


Ay.N.W 

S. 

Ceilm. 

do. 

do. 

do. 

S. W. 

S. W, 
S. W, 


. : ■ [current ■■ 
111 the warm, Cape 


^moderate.'' 
ditto.' ■' 

in, cabin 8,3'’ m ran 7fp,g 


fresh. 
, ditto,, 
ilig'ht 


8.3 

■84 

S3 


81 

■,", 82 ' 


Air81®.33 Sei 
86.4 
73.89 


8P..39 
S5.S5 
Sea, 74.17" 


71.71 

71.28 

7 d.l 6 

71.52 

74.57 


2 . 0?t the Action of various Lights upon the Retina. Bi/ Sir D. Brewster 

When the eyes are exposed to strong lights, objects cannot be seen of their true 
eelonrs, and even lights of ordinary intensity produce a decided deter! f 

Sia. head inverted 

. s milai effect 1.3 produced, because the image is received upon a part of the retina 

which IS not so frequently used ; and it is for the same re i^nn f-Lf tx t , 
the sky and of the landscape near the horizon are so beautifull’y sew bv iToX t 
tnem either between the legs, or beneath the arm with the head inverted 
It is well known that the human complexion is seen to o-reater ■idv.,„f,„. • 

,.nai., ,b„ i. ,*M, ..u„ ,1, 

indeed, ot the atmosphere, when dark-blue clouds prevail, in which the ordiniv 
comph-x-ion appears to grea^t disadvantage ; and persons in variable health are often 

douj "" ° colour of the 

When gas-lights were first introduced, it fas a common complaint anon. H.o 
who frequented the theatre that they injured the personal appeLnee of th: ltd 
ence rius bad quality made them so unpopular, that a red colour was con mt 
nicated to the light by inclosing it in a reddish coloured class TheeTect , ; 
arose from the great quantity of light which was used, and from its influen J 
the retina ; and if the same intensity of light had been obtained e.'tliet from oT'‘ 
from candles, the same effect would have been produced. Our eves ait n 
much accustomed to the use of strong lights that the retina is not Vo e ily 
i«ie to the red rays and the blue colour of the light is no longe; cLniiilJ 
01, 1 It IS, howeyw, still obsei^ by those who have been for the fird tune exposed 
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to gas.illomiaatlons: and tlie eyes of such 'persons jimst therefore serre an appren- 
ticeship before they learn to see objects in their true colours. 

The blue colour of gas-light was ascribed • to the badness of the gas ; and the: 
apparent remora! of this injurious quality has been attributed to its increased purity 
and tO: improved metliodwS ^of burning it;,, hut the truth is^ that bad.gas, oi* a!i'„ 
imper:fect combustion of good gas, produces a much redder liglit; than good gas 
burnt in the' best manner. The smoke which is produced in the former eases 
invariably reddens the flame, ' and /■its perfect removal causes the gas to approximate 
to the light of the sun, which ' is alvSTays'-bluer than that of the whitest flames from 
wax, oil, or tallow. . ■ ;■.■■■■■■ 

There is a very pretty .experiment illustrative of some of the preceding observa- 
tions, which is easily made. ' 'Place two..;canclIes. at the. distance of two or cliree feet, 
from the eye, and about one foot from each 'Other, and having closed one eye, iix the 
other ' intently upon either of the candles, ' as if it were examining with attention 
some ]3oint of the wick.' The other candle. will be seen by indirect vision, and after 
a little, time, it becomes, muck brighter' and bluer than the first, in consequence of' 
.the part of the retina on which . its light falls being more susceptible ..than, tliemore ' 
frequently 'Used portion in' tho axis of .the eye,, upon which the light of the second 
is incident. The higher degree of excitation of the retina, produced by the candle 
seen indirectly, renders that portion of 'the membrane less sensible to the red rays ; 
and if the excitation is continued, the image will become actually blue, and will be 
suiTOunded. with a halo of yellow nebulous light. .' The .blue, image, indeed^ :will..' 
sometimes disappear, and leave nothing in its place but . a nebulous hole . — PML 
Mag. March, 1833. 

3, — SiibsianceB contained in Opium 

.' 'Pelletier in an elaborate memoir on opium printed in the & Ghimie,' 

men'.tions the . following principles as contained in , opium | . viz. nar.cotine,. mor-». 
phia,. meco'uic acid, meconine, narceine,. caoutchouc,: gum,. :bassorme, ligniiie, r.esi%'. 
brown acid, and extractive matter, fixed oil, and a volatile, but noa-oleaginous prin* 
ciple, which rises in distillation with water. ■ ■ - 

Added to these substances, M. Beter announces. (Journal de Pharroacle, April, 
1832), another peculiar principle ; It Is hitter, crystall'izable, forms salt with acids, 
especially with acetic add, with which it gives crystals in the form of veiy white 
scales, and with sulphuric acid, white silky crystals 5 no name is given to this sub*« 
stance by its discoverer. 

M. RoBiauET, it also appears, has separated a new alkali from opium, which h» 
calls payei;in. Only a few details of its -.properties are yet given (Journal de Pharin. 
Nov. 1832). It difiers very remarkably from other vegeto-alkalies in being soluble 
in water ; saturates adds, is insoluble in potash, and contains much azote $ it 
is very poisonous, and acts very particularly on the spinal marrow.— Mag. 

A.— Death of Captain /. D* Merhert. 

It is with feelings of sincere grief that we : record the loss of our most tvorthy 
friend and late coadjutor, Captain J. D. Herbert, at Lukhnowon the 24th instant 
He had been for some time suffering under the effects of the climate : a sudden 
determination of blood to the head was the Immediate cause of the fatal event* 
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msit to tlu Gold Mine Buitmig Morlng, cmi Smwiii of Momf 

..OpMr:, or Gitmng Ledang^^^ in the Malmj Femisula. , Bg Limt* 

, Oa tlie. "20tli April, I arrived at Jssahan from ^Maiacea mb. rditte: ''to 
:Moaiit Gpliir,: ;:. lies about SI miles E..N. E.^,;fromAlMa«?c« 

and is our most advanced outpost towards the frontier of the independ^ 
ent state of 3£uar. The stockade is situated on the summit of a knoll 
partially cleared of wood and crowned by cocoanut trees ; it consists 
of a defence of upright piles driven deep into the ground, and is about 
sixteen yards square, wdth a low banquette running round ; enclosed 
by this is a small unfinished caserne capable of accommodating thirty 
,meo, constructed of Jtap. The knoll terminates on the north-east and 
west in a swampy smoah, and is approached by a footpath traversing 
some rough ground from the south j through ‘ ihe eastern part of the 
sawah runs the Assahan rivulet, and beyond this is a stretch of forest 
amid which lies enshrouded Ophir's gigantic foot, Assahan, owing 
to the exactions and tyrannies practised by the petty Malayan chiefs 
around, has been almost deserted by the native population; who are 
now, however, re-assured by the presence of our troops^ slowly return-* 
ing to their ravaged homes. 

At a quarter to ohe'F. m. Lieut. 'Hawkes and myself left As'suham^ 
with z, 'posse cowiitatm consisting^of a naique, six sepoys, and six con- 
victs ; A MAS Kaeo, the Fmgfiuh of Smjkdua, the Imam of' 

Lamibii Pbtbiis the Portuguese interpreter, Kasep an Abyssinian, and 
a guide named Bajl, 'With ten 'Malays, "provided with parangs'* 
to clear a path through the tMck'htder^ood and numerous ratans and: 
creepers with which a Malay fbr^-abotmds.^|:;; After travelling along 
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a footpath through a dense jungle for an hour or so, we crossed the 
frontier into the Muar territory. The boundary mark, as pointed out 
by the Malays, is a large Bankon tree growing close to the p-ith on 
the right hand. After crossing the Schoncf and Gummi streams we 

arrived at tlie latter place. at -a quarter-past 3, p. m. 

Gummi is, or rather was, a small village situated close to the foot 
of Mojmt Ophir : it^contained about 20 houses, almost all of wliiclvhavo 
been forsaken by their inhabitants, owing to causes before-mentioned. 
It does not appear to have ever benefited by excess of cultivation, but 
probably owed its former population to the pro.vimity of the gold 
; -min es^,,wliich merit a; brief d 

.‘'.bout sixty yards from the deserted Imt which constituted our 
“ nearer the mountain, is a house almost concealed by the 

sloping ground on which it stands, inhabited bv six or seven Chinese 
mmers, and immediately in front of it is a gold mine. This place is 
called Battang A/ormg. The mine is nearly exhausted; it is situated 
on the fiat marshy ground at the foot of the slope on which the > 
Chinese house stands ; in length it measures about ten yards, by four 
. breadtli ; .and six or. seven feet, in depth. : ' ^ 

It is filled with muddy water, which is drained off bv a simple bam- 
boo hydraulic apparatus somewhat resembling the Indian Pukmh 
The miners descend for the purpose of digging out the metallic earth br 
means of rude ladders formed of the notched trunks of trees’- a 
Chinese, who had embraced Muhammedanism. went through the pro- 
cess, which is extremely simple : having dug out a quandtv of the 
earth, which consists of coarse sand, greyish clay and white"pebl,les 
among which ciystals of quartz are found, and greenish stones'^ he’ 
placed it in a shallow funnel-shaped vessel of wood, and carried it to 
a stream of water, conducted by two narrow channels close to the 
' inline. A. ■ 

The water falling from a height of about a foot washes away the 
lighter earthy particles and clay, assisted by the rotatory moti'on of 
the miner’s hand. This done, he Srefully picks out the stones and 
other refuse too large for the water to carry off, whilst the gold dust 
in minute portions, sinks to the narrow bottom of the vessel from’ 
which it is extracted, carefully washed, and laid by to be made up into 
small bags each containing one bunkal, (1| oz. tr.) ^ 

^ The gold of Oplur, though small in quantity, is as fine as that of 
Pahmg m quality, being estimated at ninety touch. A gentleman of the 
Mate, Establishment. ' to .whom I showed “the 
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■earth j-is/.of vopini .that . the, latter is' the. -debris of the .granite forming , . 
tlie.'Siimrait ; . the :,wliite masses . appearing to be felspar in a decompos- 
ed, state :■ the 'Crystals:, are, quartz., .'and the-, small grains in the'^'eartli.'alsO'.. 

, quartz. ; The. gold fo'und in it he supposes to-be' washed .■ down: from . 
the , mountain, as the . rock became disintegrated. .' 

. ■ :.The.;Chinese showed me a ' specimen of a. stratum of elayof a greenw'. 
isli grey colour, beneath which gold is never -foimd ; . this,' is the case 
with the present mine, which they intend 'quitting to open another a 
'".'feW'' p.aC:eS'. distant'. 

The Chinese affirm that one mine does not produce monthly more 
than one tael of gold. This is probably designedly underrated, A 
tribute is exacted from each individual of one dollar monthly for the 
privilege of mining here, by the petty Malay chiefs, Inches Ahad and 

They levy it in person every two months. These two chiefs are 
Bomiiially under the Tamxuigong of Mmr, (whose maternal uncles they 
are,) but in reality are little better than banditti. 

I give the following on the authority of the head Chinese miner at 
Moungp as the names of the places around Mount Ophir (for the 
gold is always procured at the foot), where mines have been es- 
tablished : — 

Battang Moung, Kedanon, Rejang, Kaddarrit Tanong, Paeedaliim^ 
Bennfm, Terrhig, Kayo Arro. Kamoyaut Jongi, Deddam, Foggi Bani^ 
Ckmdagonj Ayer Kiming^ and Ayer Chamlii 

He also informed me that, formerly, nearly 1000 Chinese worked 
in these mines ; but that of late, owing to the unsettled state of the 
country, they had nearly been deserted. Tlie Chinese, who still work 
at the mines in spite of the oppression they suffer, depend on Malacca 
for their supplies, for which they occasionally dispatch two or three of 
their number, who take down with them the small portion of gold 
dust they have been able to scrape together. The wild and deserted 
state of the country, and the extent of forest to be traversed between 
the foot of the moantain and Malacca, afford opportunities, not unfre- 
quently taken advantage of, by the marauders that infest the frontier, 
for the sake of the pittance of rice and salt hsh, and a few grains of 
gold dust. Murder is almost invariably added to robbery. Shortly 
after my visit, two of these Chinese going up to the mines we, re found , 
murdered, in the heart of the forest on the roadj one with Ms 

head nearly severed from the body ; the corpse of the other lay about 
300 paces from that of his comrade ; he>ppears. to, have sought safety 
2 s 2 : ■ ^ ' 
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m a vaiB fliglit ; his left arm was cut through at tlie elbow, and body 
liorrlbly mangled. 

We had a fine view of the mountain from Gummty as the clouds., 
which had hitherto wrapt its triple peak in grey obsciirityj, now rolled 
_ olf in majestic wreaths, revealing to us Ophir^s picturesque proportions, 

We started from Gummi at 9 a. m« on foot : the Malays went on in 
advance clearing the path through the low thicket, through which our 
path now lay, to the banks of the Jerrmi river, along which we waded 
for some distance ; near this we crossed the track of a rhinoceros. 
About a mile and a quarter from the ri^^er stood the deserted house of 
a Malay, the last trace of human habitation ; this place the Mala3’'s 
call Muilowes which I believe signifies a place where metal is melted, 
or the smoke which is produced by fusion ; from this it may not be 
■unreasonable to infer that a mine formerly existed in this vicinity^ . : 

A little in advance of Rullowe the ascent of Mount Tmido com- 
mences ; this is the longest but most gradual of the three acclivities 
which constitute the ascent. Having descended this and scaled part of 
Gnmng Perudapt we arrived at a steep bank of rock, called Paiang 
Pattu or Plain of stone* On the right of Padmg Battu the rush of the 
river Jerram down the mountain side wms distinctly audible. The surface 
of the rock is intersected by numerous creepers, w^hich formed a sort of 
rope ladder we were glad to avail ourselves of. Here we rested 
a short time, enjoying the extensive prospect this elevated situation 
afforded. Leaving Padang Battu far below, stands on Per adapts 
summit a bluff rock named Battu Seramhi, which signifies the rock 
of the porch P 

The rock was first mistaken for the peak itself, but on arriving at 
the busby platform that crowns Serambis mossy head, Opliir still stood 
before us, nearer, but steeper and as lofty apparently as ever. A short 
descent brought us to the bottom of the third and last ascent, viz, 
Gunong Ledang* The trees here are of a stunted and venerable ap- 
‘pearance, being for the most part covered with moss and lichens, a thin 
carpet of which barely conceals' the pripjjtive rock, beneath : we had lost 
sight hereof animals larger than the smaller reptiles that creep among 
the decayed vegetable matter beneath our feet. 

.After passing Gmong Tanda, the first ascent, elephants' tracks# 
;,^3hich,were there 'numerous, were no longer visible* The solitary. 
’ ; scream of that singular caricature on the human species, the Oonkaf 
and the note of the biid Sekms on Mount Faraiap^ were the last sounds, 
of animal life the forest yielded* 
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After a sliort scramMe^ in vliic!i.we"''were obliged in some places 
to draw ourselves up by tlie trees and roots,, we attained the sum- 
Blit, from which we caaght hasty glimpses through the rolling cloud, 
fast clearing away, of a magni^cent prospect beneath* To the 
southward the states of^ Sepmnat Rxid Mmr^ to the iiorth*west 
the mountains of Rmnbome and Serimemnti $ and to the north-east 
Jompole and part of Pahang, celebrated for its gold. Ttirning west-* 
wards lay the ruins of the ancient church of St, PauFs, on the flag- 
staff hill at Malacca, and part of the town itself ; its bight and the sea 
coast from Mount Formosa to Salengore, tlie glittering and placid 
surface of the water enamelled with numerous verdant islets. The 
view inland presented a vast amphitheatre of thick, foliage (with 
here and there slight bare patches of saitah and pasture land), thrown 
into- various shades and tints by the rays of a setting sun. 

The extreme apex of the mountain is formed of a block of greyish gTa- 
Bite, surrounded by others, lying on a strip of table ground about 40 yards 
long by ten broad, on \rhich grew some stunted trees, a few of the flr 
kind, some lichens and mountain shrubs, among which are found the 
Petls FatiSt Scmioot, the Eussmn, and Fruik Krek \ the Malays were 
unable to tell the names of many of the shrubs, never having seen them 
in the valley* ’ • 

A thunder cloud growling and flashing a thousand feet beneath us 
BO'w interrupted the prospect; owing to its influence, probably, the wea- 
ther had been sultry during the afternoon ; the thermometer (Fahr.) 
although in this elevated situation not sinking below 76® at 4 i\ m. at 
7 p. M, sunk to 69°, and at half past five a. m. the following morning 
to its greatest depression 65;|. The height of the loftiest peak above 
the surface of the sea, as calculated by the thermometer and boiling 
water, is 569S feet. 

The storm gradually ascending the mountain's sides induced us to 
seek shelter under an extraordinary overhanging rock, a short way un- 
der the summit, called Battu Seroodang. 

The thunder storm had abatedfand finally ceased a little' after sunset, 
when a host of lire flies, sole possessors of these heights, contending.,, 
with the stars in liquid brilliance, floated around us, now soaring to the 
loftiest peak (for we had taken up our bivouac for the night at the foot 
of the rock near the summit) now sinking and gradually lost, sparkling ■;> 
and twinkling as they w€?nt, in'theffizzy depths helow. The -Malays; 
who were with me, complained much of the doM' during the night and 
particularly before simrise; but. a;hrisk'-vy.alk down.,th^' moimtain side,. 
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■which hro’og:lit us in little more than three hours to Gmmni, effectually 
did away with the cause of complaint. 

Whether the mountain just described, or its namesake cm Fnh 
FereM or Sumatra, called by Malays Gnmmj Pmsmmn, or the OpMr of 
Brace in Sofala on the Mozambique coast, or Jamison's Ophir on the 
S. E, coast of Africa, be the Ophir of Scripture, or not, must still re« 
main matter of doubt. 

. To the admirers of the marvellous I would recommend the careful 
perusal of San Mahheb's wonderful adventures, in Ms ascent to the 
summit of the mountain to entreat the hand of the enchanted princess 
of the rock for his master, Mahmed Sultan of Malacca, as coritained 
in the Malayan historical work the Billdlet-us*Saldtm> and the Malmj 
Amals, 

Note. — In justice to the moimtain I have visited, suffice it here to quote two 
passages from Dr. Robinson's Theological Dictionary, Art, Ophir." Josephus 
says, that the country of Ophir is in the Indies, and is called the golden country. It 
is thought he means Chersonesus Aurea, known by the name of Malacca, a pe- 
ninsula opposite to Sumatra." Lucas Holstenius after many inquiries thinks, 
‘'Sve must fix on India in general, or the city of Supar in ihe Celebes : again LiPs- 
Nios, who has composed a treatise concerning the country of Ophir, places it be- 
yond the Ganges at Malacca, Java, Sumatra, Siam, Bengal, Pegu, &c." 


IL — On the nest of the Tailor Bird, By Lieut, T. Hutton, Zith Reyt, N, I, 

In Professor Rennie's woi*k on the Architecture of Birds, be gives 
two accounts of the manner in which the Tailor Bird constructs its 
nest, and as neither of these appear exactly to coincide with facts 
which have lately fallen under my observation, I have been induced to 
offer the following remarks for insertion in the Journal of the As. Soc. 
At page 258, the professor says : 

The most celebrated bird of this division is the one which in the East is par 
excellence named the Tailor bird {S^jlvia Suiorm, Latu.) the description of whose 
performances we would he apt to suspect fmvan Oriental fiction, if we had not a 
nouiher of the actual specimens to prove them^ rigid authenticity. We do suspect 
however that these very specimens have misled European naturalists a step be- 
3^11(1 the truth in their accounts of its proceedings. ‘The Tailor Bird/ says 
Darwin, ‘ will not trust its nest to the extremity of a slender twig, but makes one 
^ snorci advance in safety- by fixing it to the leaf itself. It picks up a dead leaf 
and sews it to the side of a living one ; its slender bill being its needle and its 
'Thread some fine fibres 'the lifilhgof the nest consists of feathers, gossamer am! 
down; its eggs are white,;, the .colour of the bird light yellow,; its length three 
its wfight^_,|T;iOf an ounce,, so, that the materials of the acKSt and the ^veighfe 
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of tlie bird arc not likely to draw down a babitalion so slightly 'suspended. A nest 
of tills bird is preserved in tlie British 

The second account runs thus : ' , 

There are now three of siidi nests in the Museum, all of which certainly give 
some colour t 0 ‘ the story of a dead leaf having been sewed to a living One ; yet, we 
have the authentic narrative of an eye witness of its operations which mentions 
nothing of this kind, hut on the contrary serves to confirm our doubts. It will 
consetpiently be advisable to give this narrative in the language of the origiiuil ob- 
server, whose splendid figure we shall also take the liberty of copying. Comparing 
it with tlie Baya, which have already described, he says : ^ Equally curious in 

the structure of its nest, and far superior in the variety of its plumage is the li'ailor 
Bird of Hindustan, so called from its instinctive ingenuity in forming its nest ; it 
first selects a plant with large leaves, and then gathers cotton from the shrub, 
spins it to a thread by means of its long bill and slender feet, and then as with a 
needle, sews the leaves neatly together to conceal its nest. The Tailor Bird {Mota^ 
cilia sntoria^ Linn.) resernhles some of the Humming birds at the Brazils in shape 
and colour ; the hen is clothed in brown ; but the plumage of the cock displays the 
varied tints of azure, purple, green and gold, so common in those American beau- 
ties. Often have I watched the progress of an industrious pair of Tailor birds in 
iny garden, from their first choice of a plant until the completion of the nest and 
the enlargement of the youngf.’ 

III answer to these statements I shall make a few observations on the 
structure of two of these nests now in my possession, which were found 
in the garden of Capt. Esarsey, 2nd Local Horse. 

The first wms neatly formed of raw cotton and bits of cotton threads, 
woven strongly together, thickly lined with horsediair and supported 
between two leaves on a twig of the mnaltds tree (cassia fistiilaj. 
These two leaves were first placed longitudinally upon each other, and 
stitched in that position from the points to rather more than half way 
up the sides with a strong thread spun from the raw” cotton by the 
bird, leaving the entrance to the nest, at the upper end, between the 
stalks of the leaves, at the point where they join the branch of the 
tree. Both of these leaves were of course green and living. Subse- 
quently, howrever, they were blown down by a high .wind, and being 
now withered, the nest appears enclosed between dead leaves. 

Darwin's account tliereforeywili be found to differ materially from 
mine, inasmuch as the bird neither makes use of a dead leaf in the 
construction of the nest, nor does it stitch it with fibres, but with 
strong cotton threads. The lining also of the nest, 'instead of being 
feathers, gossamer and down/' is solely of-horse hairj. 

, *■ Zoonomia, S. xvl 13. 3. ; ^ t F6sBES’'0riental Memoirs, I 55. 

I Itir. S, P. Stacy has favored us with two .specimens:' in which also the stitches 
are of spun, cotton thread ; the nest is of -cotton and vegetable' fibre.— En. 
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It appears to me that the nest described by Darwin may have been 
originally constructed of living leaves* and that one of them through 
some accidental cause, being detached from the branch of the tree and 
becoming dry and withered, led to the belief of the dead and living 
leaves being sewed together — and indeed a case of this kind happened 
ia Captain Hearsby’s garden, in consequence of which the bird forsook 
the nest, 

I am moreover borne out in 'this idea by the figure given by Pennant 
and copied by professor Rennie, in which (as will be seen in the ac» 
eompanying sketch"^), the dead leaf appears to have been detached 
from a , small stalk growing out of the same stem as the green leaf to 
%vhich the nestis attached. This/'figure in«^ery similar in appearance to 
the nest in my possession above d|gcribed. 

The second specimen is more satisfactory still, as ia it were found 
an egg and two young birds nearly fiedgedf. The nest was at 
the end of a branch of the Bhela fsemecarpus anacanUum) , about two 
feet from the ground, and constructed of the same materials as the 
above, viz. raw cotton, cotton threads, also a little fiax, and lined with 
horse-hair alone : the leaves are stitched together partly with thread 
prepared hy the bird, and partly with spun thread, and so well con- 
cealed was it, that even after Captain Heaesey had discovered it (by 
accident) he could scarcely find it again to shew to me. The young 
birds were placed with the nest in a trap cage, and thus we succeeded 
in capturing both the old birds. 

I am however of opinion that this is not the kind to which the name 
of the Tailor Bird has hitherto been applied, but a distinct species. 

The following is a description of it : 

(Syi-Via laupiCAPiLLA ? MihL) Length from tbe tip of the bill to the end of the 
tail, inches in one specimen, and four inches in the other ; the tail of one is tw 
inches in length, the other ll- inch, and both appear imperfect. Crown of the head 
hue rufous red, nape cinereous with a tinge of rufous j back, scapulars, and rump 
and upper tail coverts, olive green ; wings light brown, with a tinge of green at tbe 
edges of the outer webs, and a tinge of the saii| 5 ' on the upper wing coverts; tall of 
3.2 feathers, narrow, the two middle ones longest, of a lighter brown than the wings 
and with a faint greenish tinge 5 the outer feather on each side the tail with a small 
white spot at the, tip. AH'the under parts are white. On the sides of the throat 
is a small black stripe, which is only seen when the bird is in motion, wholly dis« 
'appearing when in a state of. rest. Legs slender and fiesh coloured. Upper man- 
^ dible dark horn colour, under one -pale-; length of the bill half m Inch ; irides 
. , k'U&us red. 

They differ only ia, length, _ 


^ See ** Architecture of Birds*** 


Xibf Eatertaming Knowledge, f Fig. X 
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The yoiiBg^ birds are similar in colours, except that they are paler 
and the top of the head cmereous with a faint rufous tinge : bill yel- 
lowish. 

The eggs are white, spotted, chiefly at the larger end, with tawny spots. ■„ 

They are very lively little birds, , exhibiting' a good deal of the man- 
iier of the creeper tribe fCertMaJ,^ carefully searching beneathevery leaf,, ^ 
and into every chink and'hole for insects, which they seize with great ra-' 
pidity, flirting their tails up and down, and uttering a, sharp reiterated cry, 

: Now it would follow,.' the accounts of Darwin, and: Forbes being' cor-*-' 
rect, that there is more than one species of bird in India, to which the 
specific name oi Sutoria would apply : for instance Darwin says, the 
Tailor bird is wholly light yellow, and- in this Latham agrees' with 
him ; while Forbes on the contrary declares it to vie in colours with 
tha humming birds of the Brazils. lb .appears to me however that the 
latter author has confounded the tailor bird with the pui’pled creeper, 
(Certkia purpurata. Lath), which is the only bird I can remember at all 
approaching his description. The nest of the purpled creeper is how- 
ever to me unknowm. 

That there is more than one species which sevrs the leaves of plants 
together to support and conceal its nests, I am almost certain, as a 
pair of birds, larger than those I have described, have been several 
times seen frequenting large-leafed plants, among which were discovered 
the commencement of one or two nests which had been abandoned, appa- 
rently from the leaves being blown asunder almost as soon as sewed to- 
gether by the strong S.W. winds which prevail here. These birds were 
brown above and dirty white beneath. 

The purpled creepers are now becoming plentiful in gardens here, and 
as I shall pay attention to their habits, and watch them closely, I am 
in hopes I shall be able to ascertain their method of constructing their 
nests also« 

The description which approaches nearest to my specimens, is that 
of the Long Tailed Warbler” of Latham ; viz. top of the head pale 
rufous, hind part of the neck, back, inimp, wing coverts and tail, pale 
olive green ; quills olive brown, tail long, slender, composed of narrow 
feathers ; the two middle ones as long as the body. Iidiabits China* 

This is so near, that I can consider mine as none other. I do not 
perceive a specific name affixed to it, and have therefore given it ■ that of 

Eulicapilla.” This however .can, easily be :dropped, should the bird 
have been already 

Note., As the twofirst %iires referred tq^by ,Lt H. will he found in the Archl- 
lecture of Birds of the Library of EatertamingJ<aowledge, we have omitted them ; 
th® UttthoFs own sketch, No. 3, is inserted in -plate x¥iih—JE»4 
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into the Lams governing the two great imwers, Attraotion 
■yy'and Mepulsmn, as ^ operating ■■■in'- the A ggregatiou and Combmation of 
. Atoms*. Julius, Jeffreys,. Esq., 

]p^pniintiedfmmn<^geA€4-'] 

' Moreover, there is', another, source for the sensible heat, In the 
■; sudden " and forcible compression, - which the- circumjaceBtairuiider- 
:,'goes,,.. at the moment ..of the .-explosion, from' ^ which coiKleiisation the 
air itself ..must evolve heat. The explosion of euciiloriiie gas, with 
an , evolution .of- heat, is perhaps a stronger ohjectio,ii, than the former, 

", for 'it , is not attended with a new co-mbination of the elements. This 
is, however, an objection rather to one of the laws of heat, namely, its 
becoming latent, than to. its - materiality, against wvliich, in fact, it is 
only an indirect objection, by shewing the .law, that heat becomes 
latent in a change to a rarer state, not to be u.ai versa!. '■ But the whole 
doctrine, of latent heat might he imperfect, and yet not invalidate the 
smteriaMtg of .heat. Nor should an individual exception (supposing it 
to be such) be considered .as subverting a doctrine of so perfect, and 
alm.ost.mniversaI ,, application, as is that. of .latent heat; much less then 
'does, -it refute. the, matermi doctrine, which is not necessarily -.de'peadeEt,'^'-"^ 
;pn:the,,former,,'.., ^ 

The manner howmver, in which the above experiment is made, 
appears to me, as lessening greatly its force, as an exception to the 
doctrine of latent heat. A small quantity of the gas is used over 
mercury. As this liquid is incompressible, and so weighty as not to 
be readily susceptible of sudden motion, it must offer a very great 
resistance to the instantaneous expansion of the gas, and by this 
re-action may force out sufficient heat and light to become visible 
(i. e. a spark or dash) ; hut after the expansion is finished, if much of 
the gas had been used, it is not improbable, that a fall of temperature 
would have been evident, in a thermometer introduced. 

4. The fact that some gases combine with each other, and form 
solids, with but a small rise of temperature, as when ammonia com « 
bines with many gases, is an objection the reverse of the former ; and 
like it is an exception to the doctrine of latent heat, 

, It may however be thus- explained ; that the affinity of such gases,, 
both for heat, and for each other, is so great, that it condenses most 
of their heat, without evolving it; in the same manner, as - when 
' oxygen and nitrogen gases are condensed in nitre, 

’ S, The contraction of clay by great heat, and of water in advancing 
from to, 40® of Fahrenheit, have been considered as objections to 
the ^law of ‘.e^ansion, and therefore to' this doctrine of heat. The 
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former however may arise from the great attraction of clay for 
water; wMch only the /greatest heat ■'■can off; and of the latter 

the usual explanation, that it-'' arises ^ from the loss ' of polarity, which 
the ■ particles ; had assumed, appeal's quite satisfactory. - , If these be 
objections,' they ' apply, ' at least as' much,, to' the theory of vibration ; 
for. . even'" were it possible, that an "increase of vibration in particles 
.could. giv€:,:rise to expansion, these experiments would show increase of 
vibration a'tteMed wd tlx ' contraction 

'6. The 'combinations a.nd ■d.ecompositions often' effected by the rays' 
.of -the sun,' are certainly not always conformable to - the laws’ of this 
.dactrine of heat; but neither are they 'to any other doctrine. ' 

7. It has been objected to heat being the cause of elasticity in gases ; 
that this force varies as the density, although in the condensation of 
gases, much heat' is evolved. But this experiment only shews', - that, 
in the condensation of gases, part of their heat is evolved ; which if 
it remained would cause their elasticity to vary in a higher ratio than 
that of the density. . 

8. Lastly, it has been objected to the materiality of heat, that 
notwithstanding the most accurate experiments have been made, it has 
always been found impossible to ascertain, that it has weight. 

This objection however is not valid, since it has neither been possible 
to weigh light, though fev7 will doubt its materiality, or the materiality 
- of some ether in which its phenomena are seated ; which hypothesis- 
merely removes the difficulty of its materiality one step farther. It 
has also been very justly remarked by a great philosopher, wdioni I 
have already quoted, that if this etherial ffuid be supposed as much 
lighter than hydrogen gas, as the latter is than the metal platinum, 
it could not probably be ascertained to have weight by any means 
which are known"^. 

The above are most of the facts, which are considered as objections to 
the material doctrine of heat, many of which may be sufScientlyexpIained. 

Much more may be said in support of the doctrine. 

■As the materiality of light can scarcely be questioned, since Sir 
Isaac Newton has so ably argued in proof of it, and since on it he has 
built his system of optics, which could not be founded on any other 
doctrine, the striking analogy between' it, and heat, must strongly 
point out the materiality of the latter., .Heat, like light, is radiated- 
from the sun ; like light, it travels with '-exceeding velocity ; like light,- 
it is radiated by many bodies, ds reflected,, is refracted ; and according 
to Bsuiaeb, is sometimes, like .light; /pokrixed,'-' -From analogy so strik- 

* Sir H. Davy's Elcmieiits of ChemicalTMIosophy, p. 97. 
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feg* as tliis> some: pliilosoDhers . ■ , . ^ 

as modifications of the same matter •'"or thatTf/^ them 
bojes, produces the phenomena of heat Rot ’S ’ 

evidence has been brought of their bein- ^.ep'irate f ! 

penmentsofHEEscHEt/andSirH p*’ ^ Theex- 

not quite so much refracted in tEr'prism^'i^^^’ « 

that much heat is found within the Ld ra whence 

Ivordothe later experiments of are a strong proof of this 

-Ijii W0.,ld prove, , 1 ,, 

rs less than was represented by the*e^ „hi^ 

the argument. For it is only necetsarv t f 
ravel from the sun, independent of lio-ht may 

them. ^ hght, to prove a difference between 

Heeschei, has also shewn* tb-t -r * 1 . 

glass the light is transmitted, but "neariv^ ^ ™ 

and hence, that this appears inr-o f-, , ‘ heat are detained • 
the^ray is homogeneous; for were ir^sV th supposition that 

^^^Th ■"■'tb the light. ’ ^ transmitted should 

light being transmitted, bnUho^ oTheatT” 

- an argument of a similar ^tu^^^^ them detained) 

iseat IS radiated withonf iJni *. -u 

„d other,. „ ph„4,;„/ ““r bdo, eer,™ ,e„. 

The analogy between light and h. ! ^ heat. 

taismateriaUtisaWnl^^^^^^^^ that since the 

and yet there is sufficient evidence of a dislincf ' T ^"®h, 

Itis evident from his writingst. that Sir 
OB, that the phenomena of heat al^e fit i/'! -a^of opfoi. 

causing vibrations in a « subtle medii^' TT bodies, 

plmn that by heat he meant, those phenom“ i* ®TiaIfr 

ent to the senses and commonly caDed he. t r°“^ «PPai^ 

M, »'<=b"».i<»lphdo,ophpi:S'S‘“' , 

Sion was scarcely taught; and most of th! ^epal- 

m^nality of heat, ha ve been since peiiS”“'“‘*’ “ ‘he 

1 Sth query in his Treatise on Optics o^pecially by some in the 

t fluWb so nearly Slfod’ tf 

aon of the present day, that part of this o ^ 
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SirJsAAc Newton,... ill: two large, : vessels of glass 

. .inverted, two little : thermometers .be suspended, so as not to touch 
, the .vessels, and :. the air be' drawn out of, one of these vessels, and 
these vessels,.; thus prepared, be. carried out of a cold place into a 
. warin one, , the thermom.eter in vacuo, will grow warm as much, and 
almost as soon, as the thermometer which is not in vacuo. And 
.; ■when -, the'' vessels are carried back' into the ■ cold place, the themio- 
:iiieterl.ii vacuo ■w.ilI...grO'W mold,- almost ■ as soon as^ the other ther- 
nio.meter.” ;■ . 

■ . * * . . Is not the heat of the warm room conveyed through the ..vacuum . 
by the vibrations of a much sub tiler medium than air, which, after'' 
the air was drawn o'ut, remained in' the .vacuum .?'■ and '.is not' this 
niediumthe same with that medium by which light is reflected and re- 
fracted ? And do not hot bodies communicate their beat to contiguous 
cold ones, by the vibrations of this medium propagated from them into 
the cold ones ? And is not this medium exceedingly more rare and 
subtle than air, and exceedingly more elastic and active ? And doth it 
not readily pervade all bodies'^?’* 

If to these questions were added this one, * ■ And is it not attracted 
by all particles of all bodies, but with various degrees of force in each 
This medium would at once form the matter of calorific repulsion, 
and the phenomena of moving heat would arise from its motion and 
vibration, which must necessarily happen, both from its various affi- 
nities, and from its own elasticity tending to an equilibrium of force. 
Caloric, like this medium, exists, from the minuteness and mutual 
elasticity of its particles, in what is a vacuum to other bodies. By 

^ It is a singular circumstance, that some late authors have quoted this pas- 
sage in order to shew, that Newton was doubtful about the nature of light, and 
seemed to accord with the theory of treiiuiious motions in an universal ether, 
rather than of moving particles emitted from bodies. It is certainly incredible 
that Sir I. Newton should at the end of his Treatise on Optics, introduce an opinion 
which would thus overthrow the whole doctrine he had been labouring to establish. 
Nor is it more probable that entertaining such an opinion, he should have written 
the 14th section of the 1st book of his Principia, which with it would be nothing more 
than vain and idle speculation. But the words of the query convey no such mean- 
ing. They express an impression upon the author's mind, that the phenomena of 
refraction, and reflection, are not the effect of attraction or repulsion exercised by ■ 
the particles of the grosser bodies, commonly called mediums, upon the particles 
of light, but those of a very far more subtle medium interspersed between the par- 
ticles of the above-mentioned bodies. 'Nothing is said impbung that ‘ this subtle 
fluid Is light .itself; on the contrai’y it.ls.'spdken ot in a totally distinct character/ 
as a medium, that is, as a substance having- a boundary through which light finds 
a, passage, or from the surface of which' it is, reflected. 
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tlie emotion and vibration.- of caloric,; or:, this .m,edi am, bodies ihecome of 
-equal temperatiire. : , By the atmosphere of caloric .-roimcl, the atoms of 
' ■bodies, may be effected the-' reffection , and refraction of iiglity in like 
, .manner as, this medium is supposed to. op.erate. .. Caloric, like ^ this me- 
dium, is, esceedi.iigly more, rare and .subtle than air, and , exceedingly 
ii2o,re elastic and- active ; for -it loses 'much of its rarity, subtlety, and 
elasticity when attracted by the gross atoms of gases, wliicli it : eiicom«. 
p.asses, endows .with, - mutual repulsion, and - in, fact . transforms into 
-elastic air» ; Caloric, -like this medium, readily pervades all bodies. 

Is not caloric .therefore no other' than this medium ? and, hence, 
.material ? 

[Lastly, altho'iigh we have above seen that a vibration or other mo- 
tion of, the gross particles of bodies cannot in any way account for the 
dihtmj power of caloric, it does, not at, all follo'w. that the phenomena 
of sensible heat may not depend on a peculiar condition of the particles 
of: the matter of heat itself, such as. vibrations in. them .of differ- 
ent' degrees of inte'nsity. Hence the absolute C|oaEtity, o.f the^ matter-: 
of heat may .not always he indicated by the phenomena, of -sensible :heat». 
And in. sudden or violent actions, -as those .of friction, detonation,. ' and' 
comhustion, these phenomena m-ay thus be considerably increased with- 
out any increase in the absolute quantity of the matter of heat. In 
this manner the two leading hypotheses may be united, and the chief 
di'lhculties attendant on each being removed, a doctrine, deserving of 
reception, may he established as a well-digested theory of caloric, in 
its characters of an expanding and heating medium.] 

Having now, I trust, shewn, that the opponent force to the attraction 
of atoms cannot be a repulsive power inherent in them, but, that it arises 
from the agency of heat ; and that heat cannot be considered as arising 
from a vibrating motion in the atoms of bodies themselves, but that 
it is a very subtle iiuid, whose particles are possessed of two powers, 
always inherent in them ; namely, that of repelling each other, and 
that of attracting all other matter ; — having shewn this, the next in- 
quiry which would present itself, is, into the laws governing these 
two powers of heat, were such a direct inquiry possible. 

From the extreme minuteness of the particles of heat, and from 
their attracting powerfully the atoms of all other matter, it will follow, 
that every atom of the latter is surrounded by numerous particles of 
the former ; all of which particles of heat, must tend with great force 
' towards the centre of the atom they surround, and would be in ab- 
solute contact with each other, did iiot their other power (namelv, the 
repulsion which operates .between the particles of heat themselves,) 
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prevent their actual .contact,': ^Hence-tliey do^ not form dense massess 
.'but, atmospheres, round all the atoms of ' bodies, .und endow them with 
.mutual ,, elasticity, which operating against the. cohesion, of. bodies pre- 
vents, the contact .of their atoms. 

From this, it is inanifest, that the. mutual repulsion' between the 
particles of heat themselves and their attraction for the atoms of all 
other naatter, are forces which operate against each other; the former 
. tencling. to expand heat, and the- latter forcing its particles -near to 
each other by collecting' it a.round the. atoms of bodies in the form of 
atmospheres,, . the d,ensity of which will vary", as the fo.rce ' by. ■which 
.they are detained round atoms varies. 

Since, then, these two powers of heat are .always -operating agaiiASt 
each ' other, ' no opportunity, can. be afforded of measuring either, of 
them as a simple force. Since .also the atmospheres of heat are always- 
from other causes s,uhjected to compression, the only force, which, can; 
be judged of, - is a compound repulsion ; namely, the elastic force of- 
the particles of heat modified by their other power, attraction, con- 
densing them round,. atoms'* : 

The ratio in which this compound repulsion varies, must greatly 
depend on the/orcc with which the atmospheres of heat are detained 
by atoms, and will therefore probably differ in all bodies. 

It is however of great importance to obtain so much knowledge of 
its properties, as may account for the stability of atoms Which takes 
place in the formation of bodies, &C. which must arise from an equi- 
librium subsisting between the compound repulsion above-mentioned^, 
and the mutual attraction between the atoms themselves. 

This investigation, though essentially necessary to a sound explana- 
tion of the constitution of bodies in their various states, has not hi- 
therto, I believe, ever been carried on, I shall endeavour to effect 
it by pursuing the following inquiries ; 

1st. Whether the repulsion, froin heat varies in a less inverse ' 
ratio of the distance than the attraction of atoms. 

2ndly. "Whether it varies in, the same inverse ratio as the attrac-^ 

And, having shewn that neither of these laws can take place in 
nature, I shall proceed in a second division to consider the important 
proposition which remains ; viz;.,, 

That the force of repulsion with which heat endows atoms, varies 
in a greater inverse ratio of, the distance than the attraction;,, and to 
demonstrate that all states and combinations of 'bodies are satisfactorily 
accounted for by this law. 
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, ^.Wlietlier .the repulsion from;,lieat varies in a less inverse ratio 

: distance than the attraction between the atoms of the bodies Ji- 

pervades. , : 

If this be admitted with respect to the law of repulsion, since at 
traction vanes inversely as the square of the distance, let the remil' 
sive force vary inversely as the distance. And since these two forces 
must be m equihbrio in any solid whose atoms are at rest, let the 
following represent the forces operating between anv two atom« A 
and B at various distances ; and let the atoms be placed at any dis. 
ance 3, at which point the forces must therefore be in equilibrio 
Distances. 1 2 3 4 5 &c. 

Repulsion, 96 ; 48; 32 ; 24: 19,2 : &c.' 

A B ’ 

_ AUraction, 288: 72: 32 : 18; 11,5; &c. 

1 f distance 3 these atoms can be stationary 

but it by the ^ightest forceor agitation they are made to appr^h 
each other in he sma lest degree, as their mutual attraction iecores 
s longer than tte repulsive force, and increases as they approach in a 
higher ratio, it is manifest, that A and B will come togethe and 

" ff™' f ® •"> “prated inm, degree beyoed dinaeee 

e. ther ,.11 ,„to,ly 1 ,^ fl.eie adhe.ion, a. ,h. 
force m a greater ratio than the repulsion. 

This law would in fact constitute what is called in mechanics an 
unstable equilibrium ; and hence atoms of matter would soon be e Hher 
in absolute contact or at inhnite distances from each other. 

^ _ ei, however, in one of the ablest systems of chemical philo=ODhv 
wmen has ever appeared, we find the following passa^-- • “ Prnnfi-/’ 
very abrupt transition of steam, from a volume of l^OO to that “ft 
■without any material increase of pressure, one would Kp • r j 
think, that the condensation of it was owing to the Leaking 
spring rather than to the curbing of one.*' ‘"The last hmr ^ 

•be ..1, .b. Tb.”o„d„...io.":irw ritirs 

“ As the appro.vimation of the particles takes nlnr-r ei, ■ 
increases from the condensation of the heat but tl’ •• 
creases, it should seem in m- 

:««teb“ ..tei„d 

t.o p„.re iTfc re.dS'"“‘‘°" 

. - ; p™>s New System of Chemical PUiloaophy, Part 1st, page 149. 
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This passage exactly proposes the. above law.,-^ that: , as -particles ap«:,' 
proach' their;, affinity iBcreases- in a- greater ratio than . the xepnlsivev 
force., Of' the repulsive force 'Varies ..'in 'a less' ratio : than the attrac- 
tion. The inadequacy, of this explanation may at once be shewn* 
If, between the atoms .of .steam, the attraction has .become greater 
than the repulsion,; and if the attraction varies i'n a greater ratio> 
i, e. increases faster .'as the' atoms ■ approach than the repulsion, the 
particles' come. in^ The equilibrium spoken of 

in ' this quotation, can no more take place than between 'the forces of ' 
the atoms. A , and B,. in the diagram, '.should they be; once within the 
point of unstable equilibrium. ' 

It cannot then be a law of the repulsion of heat that it vaiies in a 
less inverse, ratio than the attract! on. 

Secondly.— -Whether the compound repulsion ^ from heat varies ' in 
the' same, inverse ratio of the distance as the attraction of ' the atoms 
of the body. 

Supposing it a law of repulsion that it varies in the same inverse 
ratio of the distance as the attraction, it is evident that if the two 
forces are equal at one distance, they will also be equal at any other ; 
and if one force be the greater at one distance, it will also be the grea- 
ter at any other ; and therefore likewise, if one force be less than the 
other at one distance, the same force will be less at any other. 

Let us apply this law to the explanation — » 

First. — Of the constitution of solids. 

When any body passes from the liquid to the solid state, it is right- 
ly supposed, that by the abstraction of heat, the attraction is enabled 
to bring the atoms of the fluid within the distance at which from the 
form and qualities of those atoms, solidity naturally subsists. But 
according to this law j as the attraction was more powerful at the 
greater, it will also be at the smaller, distance ; and, in the solid, all 
the heat would either he expelled or so compressed, that the atoms 
would be in absolute contact, which certainly is not the case'; for all 
solids are capable of contraction. 

Secondly.— Of the constitution of 'liquids. Although most philoso- 
phers' admit the existence of an attraction between the atoms of liquids^, 
yet many"^ consider the liquid state, as depending solely on the pres- 
sure of the air ; without which, all bodies would either be solids' or'. 

* BEB.THo'LrET lu lus Chcm. Stc-itics., Translatiou by LAMBiEf, page 352— 



VJf/6 




t'^CT. 


himself has enforced. After some former remn,i. 
ie continues thus* : “ Whence it appears, that without this atof* 
phericpressure we should not have any permanent liquid, and shouM 
only see bodies m that state of existence in the very instant of ruel 

mg ; for the smallest addition of caloric would then instantly =ei)a ’ 
ate , thea^ particles, and dissipate them surrounding me’ 

dium. This doctrine this great philosopher has supported by ex 

penments on liquids placed in vacuo, which rapidly pass into vapor on 

tli0 remo'^ a! of atiBosplieric pressure. ' 

^ Although most of these experiments appear to confirm the above 
doctrine, yet 1 may state certain objections which appear to me un!^ 
swerab e. Though most liquids do pass into vapor under the ex' 
haus.ed receiver, yet there are some, such as concentrated sulphuric 
acid which scarcely appear to do so. This acid (as is well known in 
whdt IS named the freezing experiment) by its great attraction condeas- 
es aqueous vapor formed in an exhausted receiver, and thus preserves 
a partial vacuum It not only remains in the liquid state itself bu 

also condenses the vapor from the vacuum. ^ ° ^ 

Again If even all liquids could be shown to vaporize at natural 
fomperatures m vacuo, it would not he any proof of the doctrine ol 

mg o le imperfect nature of the experiment itself. Any liquid un 

der the pressure of the air. must soon be of the same temperature with 
the air, i. e. endeavour to part with heat with the same Lee • hnt ^ 
soon as the atmospheric pressure is removed, a great force "tend’ 
to expel heat from the liquid, is removed ; the effort therefore of thf 
liquid to expel heat becomes less than before, and therefor,^ 7 ^ 
than the effort of the circumjacent air. The consequence of tW’ 
must he, a continual passage of heat from the air to the liouid 1 1 
vapor, which will make the evaporation unlimited. Were it 't 
bm o procure a receiver which should not be permeable to helt ZT 
would soon be a limit to the evaporation of a liquid and ti,. 
wouid_ doubtless remain exhausted. It is certain'] v true, thatTr' 
such circumstances, water would not remain a liouid and ' 
of it would pass into vapor, most of it would become’ ice fetr' 
alkohol, and other liquids which would resist freezino- „ 7, 
bly continue as liquids in a receiver impermeable to Imit Vht 
er of any air-pump is in a similar situation to that of a comlon 
except that on the removal of the pressure Aeat is f. T ^ 

into th.ktto, by th, ^ 
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pressure of: tie atmospli^^^ Hence it would appear, that the pressure 
of.the atmosphere. does not so materially affect the constitutionofli** 
qiiids, as;'.is:^geneml\ for, although by compressing them 

with^ great force, ' it resists their passing into vapor, yet it at the same 
time endeavours to afford them the heat requisite for this traiisitiou^ 
tliough doubtless with less force. 

Let'; US' 'now consider the constitution of a liquid, siipposin'g the 
repulsion from heat, and' attraction as varying in the same" ratio. 

' And ' first.—In a' liquid, tliese .two forces could not be equal to each 
other at any one distance of the atoms ; for since they would also be 
equal at aiiy other, no resistance whatsoever would be offered to any force, 
such as that of the atmosphere compressing the liquid into an absolute- 
ly dense mass, the atoms of which would be in contact. They would, 
in fact, constitute, ' what in mechanics is named an. equilibrium 'Of in*'' 
difference, liable to be destroyed by the slightest extraneous force. 

, Again : the attraction could not be the greater force at any one 
distance, for it would also be greater at any other ; and much more 
then could no liquid exist, for there would be, besides external pres- 
sure, this additional force tending to condense the liquid, and no force 
to' resist their action. 

Lastly : if the repulsive force be greater than the attraction at one 
distance, it also will at any other, and this excess of the repulsion 
over the attraction, might be sufficient to resist also the pressure of the 
air ; and the constitution of a liquid might be considered as compatible 
with such a law. But let us examine this more minutely. If the 
pressure of the air were removed from a liquid, since the repulsion was 
so far superior to the attraction, it would necessarily expand the liquid 
without limit ; for it would, at any distance of the atoms, continue the 
more powerful force. But it has, I think, been above shewn, that 
there is no evidence of liquids expanding into vapors without any ad- 
dition of heat. The vapor from a liquid in vacuo is expanded, both 
by heat assumed from the liquid and by heat forced in by the atmos- 
phere without I and yet the evaporation of most liquids in vacuo is 
not instantaneous, as it would be according to such a law. Of some, 
as sulphuric acid and certain oils, it is at most, exceedingly slow. 

There is moreover evidence of the attraction in liquids becoming, on 
a small separation of their' atoms, stronger than the repulsion ; for 
otherwise no attraction would be apparent ■ in ' them, nor would ' tlieir 
atoms ever be collected into spherical drops ; ' which can only be effect* 
ed by the excess of the attraction over ■ the expanding force* This 
2u2 
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last IS a two-fold argument : for since, on a small separation of the 
atoms of hqmds, their attraction becomes superior to the repuh !! 
force, how IS it possible that without any addition to it, this repulsw! 
force should expand them into gases ? And again, since the attrll 
tion IS the stronger force, when the particles are somewhat removed' 

If the two forces varied in the same ratio, it been already shewn 
that no liquids could exist : but atoms, so acted upon, must be' reduold 

. iBto.:massfis /absolutely dense. . . ■ , ' ,, -.euiicea, 

could not be accounted for, if the 

i. t 

Tliirdiy. — Of tbe constitution of gases. 

When a liquid passes into the gaseous state, its atoms are so far se. 
parated from each other that their mutual attractiou is muchlessened 
but from I S great augmentation of bulk, the pressure it is subjected 
to IS greatly increased. Hence, in a gas the chief force oppost! 
expansion, is the pressure of the air ; and to enable it to resist this force 

th. lepulsiqn must be so augmented as to exceed the attraction bv a - 
force equal to the pressure. w aeuon oy a ^ 

alolV^ *e expanding force over the attraction, which is 

alone capable of being measured ' 

But as only Ae excess of this force over the attraction is capable of 
measurement, it is plainly this excess of the repulsion whiL was 
shewn to vary inversely as the distance between atoms. 

And althongk tk.. diffenan, in „pwi„ent of tl„, 

mg the density of a gas. by varying the compressing force • in til 

one .case much beat iS'giTenout and in Ti ^ tiie 

rrsL* " A vut, ana 111 tlie other much is a«i«imori 

Cf-.;, » no, 
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I am ready indeed , to:, acknowledge, that it is possible to prove 
from the constitution o,f a simple g.as., that the two powers attraction 
and repulsion from 'heat do not vary. in. the' same ratio; for the effec- 
tive repulsion, though (according to this, law) superior to the attraction 
at every distance,. 'Uiay .have Its force limited by atmospheric compres- 
.sion,. 

Yet, however, since both :in solids and, liquids it has been proved 
that the two, forces cannot vary in the same- ratio, it maybe conci tided 
that they .neither .can, ■■.when a body 'has assumed the gaseous state, 
although from the peculiar nature .of a gas, it may not he possible 
directly to prove this fact, 

Fourthly. — Of the solution of solids in liquids. 

Of all combinations none are more frequent, than the solution of solids 
in liquids ; and of all states no one is more remarkable, than that of manv 
bodies in solution. Oftentimes a dense solid is disintegrated by the 
powerful affinity of a liquid ; and yet a very weak combination takes 
place. A combination, in which most of the characters of the bodies 
remain, contrary to a well known law of combination. 

It is somewhat remarkable, that even Berthollet, who has written 
very fully and ably on Chemical Statics, should have said very little 
in explanation of the weakness of the combination in many solutions. 
The two following are the chief passages in his work, which refer to 
this important question. 

Solution,*’ he observes, is therefore the effect of a powder which 
can overcome the resistance of the force of cohesion, and the differ- 
ence of speciffe gravity"^ ; and again, ‘‘ in reality it (the solvent) exer- 
cises a force similar to that of the affinity which produces combinations, 
and whose effect is limited, in the solution of a solid, by the force of 
cohesion, &c.t” The late Dr. Murray, while supporting his doc- 
trine of mixed gases, has written more definitely on this subject. In 
the solution of a solid,” observes this able author, there are opposed 
the force of affinity between the solid substance and the solvent, and 
the cohesion of the solid retaining the solid particles, in aggregation!:.”' 
And again he writes : ** In the solution of salts in water, the aftrac-, 
tion exerted is merely sufficient^ to give ff uidity to the solid and to coun- 
teract its cohesion' and specific gravity;' the properties are not alter- 
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These explanations, however, though perhaps at first sio-ht aon, 
rently satisfactory, will not account fur the imperfect combination,' 
which generally talce place in solution. ” 

_Jt Will not be difficult to shew that the cohesion and greater spe- 
cific gravity of the solid, cannot he the forces, which prevent an in 
timate combination from taking place. When once the attraction for 
the atoms of the liquid has overcome these forces, the atoms of salt 

combltL and form a most intimate 

This IS evident from the following considerations that as the 

LTasrt * other, their attraction dwreases 

, c ley approach those of the water, their attraction for the lat' 

Hence, since the attraction for the atoms of. the water' wKAn a " '■ 

.Mr f,o„ a.„ .H, i;-; ”! ■ r„t “".rr 

cohesion of the when near to each other.~much more then 
would the attraction for the water exceed the cohesion of the n- 
when the atoms of the salt have separated from each other but^L’ 
preached those of the vvater. ei^> but ap, 

_ Th^difierence of specific gravity in itself; but an inconsiderable' ' 
tenotmoreu,. Th, efc. faulting .11 
would be, an actual contact of the atoms of the solid with tho^e of the 
fluid How muca more then, an intimate combination. 

Ihisefi^ect can only be prevented, by the repulsive force of the 
heat ; which must operate between the atoms of a solid and thoself a 
hquid. m like manner as between any other atoms. But if tL atti! 
tion IS sapenoi to the repulsion at one distance, it will al«o be -if 
other, (according to this law ;) and this superioritv of the 

the Mo™, of the „,l<i «“ “»« 

The intimacy of the combination ther^tfnr. 



same ratio with it. 

The solution of solids in liquids and the weak resiihina- i • 
tions, cannot then be explained, if the force ofrepulsion 
vary in the same ratio as the attraction. Ndther could T 

^^. of manygaseshymnidshe accounted for, ufm^^Ttl: 

Although various theories have been i • 

solution of Equids. in gaseous fluids, ye^ no one ’ k 

^ . y t no one is ultogethersatisfac- 




tor)’', for to eacli' objectioiis may be, brought. I shall briefly review them 
separately, and; theu/mquire whether' this ' fact can be explained, on 
the supposition, ' that the repulsive force of heat' varies in the same 
.ratio as the, attraction. The' inquiry will- be directed especial!}^ to 
.. the, solution" of water in the atmospherq,. .as being the most familiar ami 
' .striking. ins taace. ' ' 

... First, that .aqueous vapor exists in the atmosphere, solely by its own 
expansive force. .This ' hypothesis' 'has had two forms. Mr. Dalton 
• has supposed, that between different gases-..- the' attraction and repulsive 
force of the atoms are so nearly equal, that gases are neutral to- 
wards each other"'' ; and therefore, that the air has no effect on its hy« 
grometric vapor, which would exist from its own elasticity equally, 
whether the air be present or not. 

Several objections have been brought against this theory, some of 
which Mr. Dalton has very ably and ingeniously answered. But 
there are others, which cannot be answered. One of them appears to me 
alone so weighty an objection, as to render it unnecessary to enter in- 
to any besides it, — namely, that if vapor, existing in the atmosphere, 
•were perfectly neutral towards it, then certainly the density, and not 
the hulk of the atmosphere, would be increased by the presence of the 
vapor. But Newton has proved that the contrary takes place. 

Aqueous vapor increases the bulk of the air, and even so much as 
to lessen its density. 

If the vapor and air are quite neutral towards each other, how 
could the elastic force of the former act against the atoms of the air 
so as to separate them, which must be the case ; for otherwise the 
density would be increased in pi'oportion to the vapor present, instead 
of being diminished ? 

Mr. Dalton has endeavoured to answer this objection by the foI»> 
lowing comparison, which I shall attempt to examine, inasmuch as I 
am persuaded it is not applicable, though it has been admitted as such 
by many ; and I may state a refutation of it, which has presented it- 
self to me, and which I do not think has hitherto been proposed. 

Let” (he says) a tali C 3 dindrical vessel of glass containing dry 
air be inverted over mercury ; and a portion of the air drawn out by- 
a syphon, until an equilibrium of ..pressure is established mdtliia and 
without ; let a small portion of- water^ ether, &c, be then thrown, up 
into the vessel ; the vapor rises and .occupies the interstices of the air 
as a void ; but what is the obvious, consequence” ? Why/", he says, 

** the surface of the mercury .being. hpiVv pressed both by 'the dry air 
^ New System of Chemical FMiosophy, p. 162. 
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and tlie new raised’. vapor, .- is, more pressed witMn tlian without^ 
amf rtii eolargement of, the volume, of air .is unavoidable in order to 
rei-:£'cre tfie eqaiiibriuni. ,,.' ^gam, in air ; suppose there were 

nc vt^’ueous atmosphere round the 'earth,, only an azotic one equal to 
tv’er.'-y^liree inches of . mercury,, and a;n oxygenous one equal to six 
inches, the air being thus perfectly dry, evaporation would com- 
mence with great .speed. : The vapor first formed being constantly 
urged to ascend by,, that, below., and as constantly resisted by the 
air, must in the 'first ....instance dilate ■ the other two atmospheres, 

To this I may object, that in the ■ experiment made on the gases 
over mercury, this liquid presses on the aqueous, vapor as well as on 
the air ; .and .therefore both of them can re-act against it, and will de« 
press it more ■ than either singly. But in the. atmosphere the super- 
incumbent atoms of. oxygen, and nitrogen (which' are accordiiigto the 
theory perfectly neutral- to-ivards- the vapor), being the. compressing 
force, .cannot press ■ on the vapor, and therefore cannot be re- acted 
against. 

'Hygrometric vapor could not therefore cause the ■atm.osphere. to '©x-*' 

. panel,, ns; the., vapor does , the.’-a'ir.. in the esperime'nt .;,for tke-^' former va*'"' 
,,'por. ,doe,s::n 0 t:.act',,,,on compressing force of sthe .atin,osphe,re as:the- 
latter does on the mercury. 

The impact of the vapor against the atoms of the air, would be so 
transient and occasional (owing to the minuteness and rarity of the 
atoms), that it is unworthy of notice as an opposition to the rise of 
the vapor. 

.Again,, Mr... Baltoh continues thus ; At last, when all the"„vapbr," 
has ascended that the temperature wull admit of, the aqueous atmos- 
phere attains an equilibrium ; it no longer presses upon the other two, 
but upon the earth ; the others return to the original density and pres- 
-... sure thro;ugh;out.’’ ..To this I may .-observe ; — it is very true, that the 
otherS' would return to, their- original.. density and pressure, but this 
Is an admission which itself destroys the supposed, analogy of the 
experiments, in which# while the vapor is present, the air does not re- 
turn to its original density. Mr. Daltoh continues ; ** In this case- 
it is true, there would not be any augmentation of volume, when 
aqueous vapor wm combined with the air ; humidity would increase 
the weight of the congregated atmospheres, but diminish their specific 
gravity, under a given pressure.” To this it may be replied. It is 

’ ;> , * Baxtok’s New System of .Chemical Philoisophy, p. 162. 
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certainly trm, tliat wlien; aqueous Vapor was added to the air, it would 
,not (according* to this doctrine) increase its- -volmne, but this is likewise 
an. admissioii wdiicb would destroy the analo-gy ' of the experiment ; and 
it everi forms an impossibility, with the latter part of the sentence. 
How is.,.it ,poss.ibie that iiygrometric vapor ■ (which is an - addition of- 
matter h'shoiild, lessen the specific gravity of the air, and yet not in- 
crease its. volume ? , 

The truth, in short, is, that according to this theory, tliehygronie- 
trie vapor -could not increase the volume of the' air, but then it must 
increase the specific gravity, .: And"smce this 'is contrary to - the.pliysi- 
cal fact, it is- manifest, this theory is inadmissible, 

:-. Dr, TuoMSOK'-has adopted- the. other form' of -the -hypothesis, that 11-- 
quids-;pass into vapor' solely by their expansive power. He supposes, 
that the vapor and air are not neutral (as was once Mr. Dalton’s 
opinion), but elastic to'wards each other ; and therefore, that water pass- 
es into vapor, although repelled by the air. ' The following objections 
•will, I think, shew, that this theory will'not a.fForda satisfactory explana- 
tion of the fact. It is plain, that the mutual elasticity of the air and 
vapor must be inferior to the elastic force of the vapor of water, other- 
wis'e the .latter could'' not pass -mtO' vapor. - 'But the elastic ' force'of" 
aqueous vapor, at mo.st natural temperatures, is not equal to more, than 

of the 'pressure of’ the air, which pressure must be supported by thC' 
water, and therefore must press on it with a force far superior to the 
elasticity of vapor, at any natural temperature. And even, if water 
could pass into vapor, this vapor, being lighter than air, would separate 
from it and float above, since it repels the air, unless this repulsion be 
exceedingly weak. 

The experiments of Pictet and of De Luc, shewing that evaporation 
takes place quite as readily in vacuo, are no proofs, that evaporation in 
the air arises solely from the elastic force of water. They only shew 
(what no one will deny) that the expanding powder in water greatly 
'mds, :.its'' evaporation. . , Water,.' .under the atmosphere', ■ ■ is.'. 'compressed. . 
with a force 30 times as great as the _ strength of its vapor (at most 
' natural temperatures) ; there must then exist an attraction- between it 
and the air, to enable it to evaporate 'as much as it does in vacuo, 
''■;;:#hehd:d'.'^.'fdree\isd'p'pO'sing'the,dxpansion. 

Lastly then, it would appear that the hygrometric vapor must be at- 
tracted by the air ; and of an attraction between air and water ■ many 
presumptive proofs have been already adduced. 

But, according to the law, that- attraction and the force of repulsion 
vary in the same ratio, if the former be superior to the latter force. 
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between tlie atoms, of air .and water wlien at^a^ distance, it will also 
be superior when they are near to each otber..., . HeBce this superior at- 
traction woiiM bring’ the atoms of the two' iSuids into absolute contact^ 
miicli Hiore then,. into intimate cooibinatioe. 

Blit hygro.metric vapor is .in., a. very,,, weak state..of combination* The 
mere soliitio.n of liquids in gases-"' cannot ' then be explained, if the two 
forces are supposed to vary in the same ratio. 

; Siictlily.':, , Of the constitution of mixed' aerial ■ fluids. Tlie fact that 
: air gaseo'iis 'fluids, however, different their specific gravities,, mix when 
plaeeci together, has been . already no.ticed in a foiineT part of this es- 
say. I shall now attempt a brief ;i,nqui,ry i'lito the varioas explanations 
■ proposed, "to account for this piieiiomeiioi!* These have been applied 
chiefly to the constitution of the -atmosphere it being-a remarkable in* 
:Staiice of a mixture, or solution,, of gases in each, other. ^ 

'- When treating of attraction, I endeavoured to prove,, that betiveea 
all gaseous fluids' an attraction is exerted, witii more -or less force, at all 
distances. 

.That the atmospheres ■ of heat round atoms,, niiist -€ndG\V 'tIieinwvitli'"'' 
mutual elasticity, is itself evident ; -and is pro'ved 'by the fact,- that 
■Tom,poun,d,,atOB3S are separated by an addition of heat,., as* 'is evinced iiyi-'' 
the decomposition of bodies by heat. 

; '.shall: therefore both -forces, -as operating'-betweeii all'" atoms,-': 

of gases ; and inquire ’whether the nature of mixed gases, can be ex- 
plained, according to the law, that 'attraction and the force of repulsion 
^',::.-yary 'ib';th,e-; S€^ that:- these two , forces' are 'equal",:': 

,:'-:-;between:-:gases ;,, or secondly, that, the repulsion, is 'Superior; or tliirdly^'^' 
that the attraction is superior. 

'',.::,-.b,l,’^,If,betweeri^m gases, .the attraction , and force of' ,rep,uIsiGa:'-' 
are equal. 

,Mr...,''';,DALTO,N was- formerly^ of opinion,, that mixed .gases neither 
traded nor repelled each other ; and he explained the mixture ui gases, 
by their own elasticity': -.expanding each, which occupied the -whole 
space between the atoms of the other, 'as it it were a void. 

This very ingenious theory, which in many respects would give a 


sufficient mechanical explanation,- 'of '.mixed * gases, has, as is well 


known, been the 'subject of various discussions. Among* others, the fol- 
lowing objections, of BnRTHonuET, and Br. Murray, are doubtless in- 
superable. 


I 


■ ' * It has been already shewn under a former head, that this theory cannot aford 
^ even a mechanical explanation of the solution of water m the atmosphere. 
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.1 sliaiic|iiote tie ■ words of this last .author,,, as 'being concise. ** The 
repulsion , bet ween, the particles of ' .any individual gas, is owing to the 
.ojjeration of calorie, .and is, a necessary attribute, of the form in which 
it exists ; and wli 37 should there not be . the ■ same repulsion between 
the particles of two bodies in this form ? What cause, can counteract 
it, hut a chemical attraction exerted between them ?*' ‘‘Besides, if there 
is no repulsion between the particles of different gases, as Mr. 
Dalton conceives, what prevents them from entering into combinations* 
wheii, they : approach wnthin short distances, as they must frequently 
do in the, internal movements of a mixed elastic duid ? And if there 
exists , no niutiial attraction, how are they under any circumstances, as, 
for' example, by compression,, or elavation. of, temperature, brought to. 
combine ? It , may be added, that, were Mr. Da'lton’s liypotliesis just, 
two elastic fiuids ought, in every case, to diffuse themselves , in, any 
space, and mix equally, with the utmost . rapidity, each being as: a va* 
cuum to every other. 'Yet this facility, of mixing is much dependent, 
on their' specific; gravity.'’’ In many cases- it, is, very gradiml^h , . 

Mr. Dalton afterwards did somewhat modify this doctrine. He 
supposed, that both attraction and the force of repulsion, operate be- 
tween, different' , gases ;■ .but that these forces are so nearly . equal, as. ..to,; 
have no effect in producing the mixturef. 

Many objections against the former doctrine are thus obviated, 
and the spirit of the theory is preservedt- 

*■ Mr. Dalton eiideavoured to explain this objection away, by an iugeiiioiis 
comparison. Page 175. He argues, that, if a ball of lead, which falls through the 
air at any given rate, be divided into nuarerous atoms, it will descend with far less 
velocity (for gravity increases as the cube of the diameter of any sphere, but the 
resistance onl)?- as the square of the diameter) , and therefore that atoms of air must 
meet with very great resistance ; and hence the sloivness of the mixture. This is 
surely not a just comparison ; for the atoms of lead are not resisted merely by ab- 
solute impact against atoms of air themselves, but by the atmospheres of heat 
round atoms which fill the void space between them, and must be elastic towards 
particles of lead, as towards any other particles. If these atmospheres were re- 
moved, and only the atoms of the air itself remained (they being kept asunder by 
some inherent repulsive force, which in conformity with the theo .17 in question, 
did not operate against the lead), then the lead would probably fail with at 
least equal velocity, by being extremely divided-; as its atoms might descend 
unobstructed, the air being almost a vacuum to them ; for its own atoms pro- 
bably do not occupy more than of the whole space. For this same reason, 
two gases ought to mix with the utmost rapidity; the actual impacts of their, 
atoms themselves being very few. But since they do not mix with .such rapitliiy, 
they cannot be mutually inelastic. 

t Let it be however kept in mind, that this theory 'Cannot explain the evapora- 
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To tliis, however, I may state an objection of another nature, and 
no less powerful. If these two powers are so equal at every distance, 
as to neutralize each other, what must be the elfect of the smallest 
addition or abstraction of heat ?■ 

Ill the one case, repulsion becoming the stronger force, the gases 
must be totally separated.. In the-- other, the attraction predominating . 
will bring' the atoms into contact, much more then into intimate com- 
binatioii. 

2. Secondly, That between mixed gases the repulsive force is 
stronger than the attraction. Under tills head may perhaps be placed 
the last modification of Mr. Dalton’s theory. He admits of gases 
being mutually repellent, but lays down the following maxim on which 
he explains the mixture-. ■ That every species of pure elastic fluid,, 
has it particles- -giobukir and all of a size. .But that no two' .species' 
agree in. the size of their particles, the pressure and temperature being 
the same"’*b'' 

Hence Mr. Dalton argued, that in a pure gas ’the atoms being all 
■of a size can remain at rest, as .the pressure must be ecptiai- through*- - 
out. But wfiien a gas of larger atoms is placed on the former, that 


the .'pressure of their '-atoms 


’ to - a -diiFe reace .of- size i5?ili,.be'.i-ite«-' 


.gular and, unequal ; and that therefore an, intestine m-otion must,- ensue/: 
.until,:, the gases- Imving- mixed, each can rest on the same base* 

.Even if the atoms of bodies endowed with their atmospheres of heat 
were spherical, it is very questionable wdiether the above doctrine^ 
though evincing much ingenuity, be really applicable. 

: -It. is difficult to say what would be -the effect of spheres of . difiereht -■ 
sizes pressing, on each 'other.. But the atmospheres -of heat .round atoms' 
.are highly - elastic, and hence do not press , on each other by single 
points only, as inelastic spheres would ; but must assume some form 
requisite for g-eneral and regular contact ; without mixing. Thus if a 
long hollow C3diBder placed perpendicularly, and closed at the upper 
end, have the air of a few inches from the top heated ; the atoms of 
the heated air being enlarged (it might be greatly), and according 
to Mr. Dalton's theory, pressing unequally on those below, a mixture 
ought to take place. The heated air ought to descend and difiuse it- 
self completely among the cold aii% There is little doubt, however, 
that no such occurrence would take place ; the heated air would con* 

^ tinue above. But let the cylinder be inverted, and the heated air will rise 

tioE of water, and its lessening the density of the atmosphere. Tiie objections 

stated under that head still remain, 

/ . New System- of Chemical Philosophy, p, 189, 
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rapidly ; 'and, even tlien,. a /great part ■ will ' 'pass tlirongli tlie cold air 
without, mixing' -with it as is plain "from the fact,, that the hottest air 
in, .theatres and /.heated /cliamb.ei*s, .'is. near the ■..e.eilmg, though it re- 
ceives its heat below, ■ Yet, in a mechanical point of view, the vo- 
lu.mes of air of didereiit temp'eratures, p.recisely agree with the difFer- 
eiit gases of the same temperature, 'mentioned in the . supposition, as 
far a.s having their atoms of different sizes* 

Dr, Thomson, rejects both Mr. Dalton’s and Berthollet’s expla“ 
nation. of mixed gases* ,. The 'opinion which' he holds, may be brought 
Uiider this head. In his' System of Chemistry he states it in the follow- 
ing, words: I coiice.ive, that when . two gases a.re mixed, the parti- ■ 
cie.s.of each .are beyond the. sphere of the affinity of the particles of the, 
other. If the, elasticity be owing to the .action of heat, it seems to, 
follow as a consequence, that different gases must be mutually elastic' 
towards' each other. But I think that the elasticity itself is sufficient 
to account for this mixture taking place, without being under the ne-’ 
cessity of having recourse to the hypothesis of Dalton"’''/’ 

To this doctrine, I may be permitted to object, that since the atoms 
of any ..sini.ple'/. hoD(iogeneo,us gas,- cannot be supposed continually, to 
circulate, if heterogeneous are mutually repellentf, like homogene- 
0"U.s ato,ms,,:' Why should„ a mixture take place between gases which ..are' 
of the same specific gravity. ? But between gases of different specific 
gravity, much less, then, could any mixture take place I - Lest it 
should be supposed that difference of gravity in gases may depend 
merely on their ultimate atoms being of different sizes, but of the 
same specific gravity, the atom of oxygen, for instance, being 8 times 
as large as the atom of hydrogen, let it be remembered, that uitiiough 
their ultimate atoms might have the same specific gravity, yet when 
endowed, and hence enlarged, with heat, their relative size is greatly 
altered, the atom of hydrogen becomes twice the size of that of oxy- 
gen, and therefore has only ^'^th the specific weight. 

There would be no more reason for gases, even of the same specific 
gravity (supposing such), to undergo a mixture, tlnin for any simple 
^^'L'O'nipgeneo circulation among its atoms continually; 

and still less should gases of different specific gravity mix ; and should 
the latter already be mixed, surely .they would in a short time sepa** 
rate. It does not appear then, from all that, has been stated, if the 

t By tills expression I mean of course ‘ the -gases,: .having an effective repulsion 
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repukioii be superior to, and vary in, tlxe, same, ratio' as' tlie: attraction, 
that tlie cons tit ution of mixed -gases could be accounted for. 

. .. 3. Thirdly, That between gases, the repulsive force is inferior to the 
, attraction. ' 

: After having urged the- analogy of a solution of a salt in water, Dr. 
Murray obsei^ves : It- may equally be concluded, that suciiweak at- 

tractions .may be exerted between ■aerifo.rm bo.dies, — attractions siif* 
icient to counteract- their -elasticity and difference of specific gravity, 
.without being ■ sufScieiitly energetic to cause an intimate combiiiatioii. 

- A'Ed this ptiiiciple -explains the constitution of the- atmosphere. An- 
attraction -of this kind, -may be exerted between the partiGles of oxygen 
and -'nitrogen gases,, .may 'counteract the diderence of their speciEc 
gravities., 'and prevent them from separatiii.g from each other .; and thus 
may be accoiinted for-t'he two facts,- which- on former hy.potheses ap- 
pea.red incompatible, the uii'iformity of the; compositio'ii of atmospheric 
■air, and its .having . no properties different fro.m those of the- gases of 
which it is composed'^'. 

. Under a former headf I have . shewn, that the explanatio'E - which 
©.r. -Mu.eray has given, of a solution of a salt in^ water is not -correct']' , 
and .therefore the analogy - does - not hold good' bet\Yeen--i''t; as.-statedi.. 
anda mixture'of.gases..--" Although the above passage . ma'y appear to. aci' 
^.couBt,siiilcientiy...:fQr 'a-mixtur^ of gases, ^ it will; not admit of- a close- 
investigation. It will be easy to shew from their writings, that 
.; many authors .have. reasoned,;aS' if- and repulsion- were-supposec|- 
to vary in the same ratio, though none have expressed a clear and di- 
rect opinion concerning them. 

If then (according to this iawf) there exists *'*a weak attraction suf- 
ficient to counteract the elasticity'' of gases at any distance, however 
'.great, -it. will- also be abie---to. eo-uiiteract- the. elasticity at any less-.dis;- 
, tance, h'O.wever small ;■ and-. hence, -.of necessity., to bri'iig- the atoms o'f one. 
gas into .’contact with'.-' ■tho-s.e - . of -.the" other ;. before w.liich . aa...:inlim.a'te 
combination would take place. 

..Supposing.' then .t-he.---.^-repulsive--'-'- force, ' operating between gases'^ :.to^:-.be.' 
weaker than their attraction, and to vary in t'he same ratio with it, the 
■mixture of gases could not be explained’, since a perfect combination 
would ensue on their being presented to each other. 

solution of solids ia liquids.'* , , 

' ^ the two forces vary in the same ratio. 
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■ :Tlie mimite inqiiiry which I ■have ' 'en4eavo'^^^ to porsne into the 
laws of repulsion j I trust lias shewn, that: this- force cannot vary either 
in a less, or the same, inverse ratio' of the distance as the attraction. 

That this inquiry -has not' hitherto heen- strictly, pursued, by the 
ablest WTiters on clieTnical philosophy, is evident fro'm ' tlie numerous,, 
■and even opposite doctrines, which have been laid down to explain the 
various states, and degrees of combination, in -whicii bodies exist ; and 
also from iimnieroiis ' passages ' tlirGiighout ■ their writings. Thus the 
following quotation from the great Lavoisiee;. will shew at once, that 
:(from want of a sufficient , investigation) lie reasoned ■ -as if the, two 
'opponent forces to each other, attraction, and the repulsion from heat,.''; 
varied -in the same ratio. ■, , 

We have already seen,’' observes this eminent writer, “ that tho- 
same body becomes' solid or fluid, or aeriform, according to the quanti- 
ty of caloric, by which it is penetrated ; or. more strictly, accordingly -'as 
the repulsive force exerted by the caloric, is equal to, stronger, or weak-,: 
.eiy than, ' the, .attraction of the particles of '.the bodies it acts ■'upon.’’ 
And ' again: he writes : - .But if- these two powers only, existed, ,-hodi.e$ ' 
.w-OuM; become liquid, at an .indivisible degree .of the thermometer, ■■■anci'' 
would almost instantaneously pass, from the solid state of aggregation^. 
tO' that.. of aeriform .elasticity. Thus water, for instance, -at .the very 
instant when it ceases to be ice, would begin to boil, .and would be 
,tra0S.£ormed: into an .aeriform fluid, having its particles scattered: ..indefl- 
nitely through the surrounding space*.'’ 

And in another place, he farther states that, without the atoios- 
plieric pressure we should not have any proper aeriform fluids ; because, 
the moment the force of attraction is overcome by the repulsive power 
of the caloric, the particles of bodies would separate themselves inde- 
finitely, having nothing to give limits to their expansion ; unless their 
.own. gravity, might -collect ■ them to.ge.th.er,.. s-o--.. as - to-, form: .--an: atmos* 
plierei'." 

Jt is only a want of clue reflection on the laws of the two powers, 
that could have permitted the .first '.of these 'passages to exist in the 
work of .such an -author. How could the attraction in a solid be great- 
er than the repulsion, without bringing the atoms together That they 
are not in contact, he himself has provedj.. That the other statements 

Elements of Chemistry, (translated by Eere,) p. 55; 
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Miglit be true, it is eTidently necessary, that repulsion be supposed to 
vary in the same, or a less, inverse ratio of the distance, tban the at- 
traction ; either of wliicli has been above proved impossible. ■ 

Another author of great merit appears to have written with the same 
impression, -Mr. Dalton argued against Beethollst, that if the mix- ' 
tiire of gases depended on an attraction exerted between them, : they ■ 
ought to enter into perfect combination'^b This is a just objection, if 
repulsion be supposed to vary in the^same, or a less, inverse ratio of the 
distance, than the attraction. And neither Bbethollet, nor Dr. Mcs- 
BAY, had shewn, that either of these suppositions is impossible ; nor 
did they ansmmr this objection of Mr. Dalton’s as if they ■ were 
■aware, that the tw^o forces could not vary in the same ratio.: ' 

Again, in explaining the nature of mixed gases, Mr. Dalton (as 
lias been already observed) considered the attraction,' and force of re- 
pnlsioB, between the atoms ' of the hnids so nearly equal, that neither 
force affected the mixture at allf, ' But then it is necessary to suppose 
(to the' end that neither may affect the mixture of the gases) in adcli-' 
tion to: the two forces being -equal,, that they should also v&rg in the 
mme ratio, / ■ ■ 

■ Fo,r,' did they -not, one of these forces beyond, or within a. certain '■ 
point, becoming the greater of the two, rmist operate A 

It would be easy to shew, hy quotations from all authors, that none 
have hitherto pursued the inquiry spoken of above } but it Is sufficient 
to have proved this fact, from the writings of two of the ablest philo- 
sophers. ■ 

' ^After having maturely considered the various doctrines, and theo-, 

,ries; which are taught in the statics of chemistry ; I became persuaded,' 
that several of them were far from satisfactory ; among them in p.arti-: 
cular,: the doct,rines, upon which I have been Te,marking., And while 
endeavouring to investigate the cause of their insufficiency, an expla- 
nation presented itself to me, which appeared free from, ail the dlfficul* 
ties, and objections, to which former theories are liable ; and which 
will account for the permanency of all states, and combinations of 
•bodies; namely, — 

That the force of repulsion, with which heat endows atoms, varies 
In a greater inverse ratio of-the distance than their attraction. 


* Manchester Memoirs, vok v. part 2. 

' f New* System of Chemical Philosophy, p. 162. 

' ■ % Vide , Repulsioa varyiag ia a less 'ratio thaa attraction, aad ako the following 
law. ■ 


!BS:3.] 


529 


Attrmiimi: md RepuMon. 

Let ns apply this law^ ,, 

.First.-— constitution of soUds» 

, 'Let'there be a liquid betw.een the atoms of wMcH», owing to a/, loss ' 
)f heat^ the ■ attraction has become sO' far .superior to the ' repulsion, as 
:o bring them to. that .distance, at which solidity. .naturally subsists* 
iiicl, since the attraction may be conceived to vary .as the inverse 
square of the distance, and repulsion varies in a higher inverse ratio, 
.et this, ratio be .the in.verse cube .of .the distance, and let the atoms ^ of 
he .. liquid be. supposed to have been at .any .distance 4. from each other, 
md let the .followkig diagram represent the opponent forces o.perating 
3 €tweeii.: .any two atoms, A "and B, .at ..diiferent distances. 

. . Distences. I 2 ...3 4 5 .6 

Attraction, 576 144 64 ,36 ' 23 &c. 

A ■ .• a a 

Repulsion, 1728 216' >64 ' '27 13.8 &c.«-. 

Here it is plain, since between the two atoms, at distance 4 from 
meh other, the attraction is 36, but the repulsion only 27, that these 
itoms must approach, and will come to distance 3, where both forces 
ire equal, each being '64; The atoms of the body, which is now a 
jolid, cannot come nearer ; as at any distance vrithin this, there is an 
jftective repulsion operating, which must keep them at this distance, 
inless, by abstracting or adding more heat, the point of equilibrium 
s transferred to a smaller, or greater distance. Thus will be consti- 
;uted a true mechanical stable equilibrium, and thus the nature of 
solids, and their contraction, and expansion, are at once explained* 
Secondly. — To the comtitiition of liquids. 

A true explanation of the constitution of liquids, which has hitherto 
lever been clearly given, appears to be afforded by this doctrine. 

tn applying this law to the constitution of liquids, a third power 
hust be taken into consideration, namely, the pressure of the atmos- 
3liere. 

Let it be supposed, that these forces have brought the atoms of a 
^-aseous fuid into the liquid state ; and let the following represent all 
be forces operating upon any two atoms, A and B, of the liquid 
it'warious'"diste , 

'* it is evident that these series are not supposed to represent the real forces, 
)ut are merely intended to jllnstrate the doctrine more clearly. The diagram , re- 
presents the forces acting from one atpm only, the relative. power being thp same, 
m if 'the forces of both atoms, had been represented.^ ^ 
t Ust when a vapor is passing to 4he liquid ^tate, any one should attribute the 
sanse solely to atmospheric pressure overpowering .the expansive force of tlm 
mpor, I may instance the .condensation of hygrp,pe|ric vapor in the air, on ai# 
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D'istmces. I 2 3 4 

Pres, of the alr, 1 ■ , 4 - g jg 

Attraction, 1024 256, 113.7 64 

-A# * ■ ' ■ B;- 

„ 5816 80 * 40,9 237 148 * 

fee it is manifest, that both 

and the pressure of the air, are tending to compress the fluid. 

fr- ^ operated, the atoms would be at distance 5 

i.m each other ; as there the attraction and repulsion would bISce 
each other, and constitute a stable equilibrium. But since the latter 

force (pressure), operates on the liquid, the atoms are brought nea 
o each other, to distance 4 r.- ^ ; where the attraction and p^r 

amounting together, to aforce (16+64= 


■ „ . “ r- , 'V are balanced by the remil' 

force. wWh .. ,h., i, .i„ s„. p„i„, „f ^Me eT 

hbMun „ the. removed lo , mJler Ji.t.nce, where, „ Ion! a, , he 

tooe, M which the altr.etion alone balaneesteC'^nUi^t! ^fot'e 

(tile pressure of tlie air) the i • 7 • ■ ' " a loicc' 

liciuid within a certain bulk it is keep the 

does not operate towards keepino- twT t ^ force 

cch other! Henee the !torr;C;. oT 

othe., .apply their place. And L the peeuta hCcfo, 7 .,“ 
liquid state may be explained. laiactei of the 

under certain 

hour,., atom. A and B, met become J „ pJZll Z T ' 
tweea any. bat neishbo.rln. 

»xCfor!52tt,rr;.Tr,”‘'“^ 

mosphere itself prevents its own atoms fmm .. % . ^ ^ ^ elasticity of the at™ 

in other words, untit therapor is of the sameTr^ 

air; the force therefore, which in this case roi ^ natural density of the 

, distance of the atoms. Thr^,^nd ^hrittrac;'^ «>6 

of their distance. The tlurdTX retll" it-ersely as the square 

tW tance, a.,, inversely as ’tht 00^07 S ™ ->^ 
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force,: , it . collects several atoms into, a drop, under favorable circum- 
staiices;..; 

, .gradual expansions and ■ contractions of ' liquids can :a1so.'. be 
explained by tliis law. ■ The. distance of' the equilibrium is gradual!}^ 
increased, or lessened, by an addition, or abstraction of beat ; and 
whatever, difference sho.uld .exist between -the .'forces at anyone dis- 
tan.ce,' a. stable equilibrium would be formed at some other, where the 
atoEis- would be fixed. The doctrine then, that the force of repulsion 
■from; heat, varies in a greater inverse ratio of the distance, than the 
attraction, affords a ;.happy explanation of 'the nature and constitution- 
of liquids, and also of their gradual contractions and expansions, 'With' 
variations of temperature. 

Thirdly . — To the constitution of shnpJe gaseous fluids. 

It has been above remarked,, that the .pressure of the atmosphere is. the 
chief force opposing the repulsion, in .-a gaseous fluid. .But it. has . also, 
been shewn, under a former head*, that- atoms in a gaseous,. , state at* 
tract each other. And this force, though certainly much inferior to 
the pressure, must aid the operation of the latter. 

Let all the forces operating from any atom A towards any other 
atom B, of a simple gas be represented by the following diagram : 
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In this case, the atoms of the gaseous fluid will be stationary at dis- 
tance 6, where the repulsion, being 54, is equal to the united attrac- 
tion and pressure, (18+36) which are also 54. On removing the at- 
mospheric pressure there being a powerful effective repulsion, the 
atoms must separate greatly, unto that point at which, from the re- 
pulsion varying in a higher ratio than the attraction, a stable equi- 
librium is established. In the above instance, this is at distance IS, 
where the attraction and repulsion being each 2, the gaseous fluid will 
expand no further, although all external pressure is removed. 

To this, I am aware, it may be objected, that the air in the receiver 
of an air pump expands without limit, as long as a portion is removed, 
and, therefore, that the attraction cannot be equal to the repulsive force 

This however it will be easy to shew is 3ao' objection. In proportion 
as the air expands in the receiver, so does its tendency to part with 
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beat grow iess; .(i. e. it falls iii' temperature,) aiM' herice it rapidly re- 
ceives lieat forced into it from tbe vessel and 'external, air. The truth 
of 'this is evident from the fact, that, during' the" experiment, the rare- 
iedair ,at',irstialls in temperature, but afterwards ' rises to the same 
temperature as the external air ; ■ and if the exliaiistioii^ be again con- 
tiniiedj 'the air again expands', falls' in, temperatui'e, and therefore again 
receives heat ; and, as long as heat is forced into it, so long iiiiist it 
expand, and the point of stable equilibrium be removed to a greater 
distance. Were it possible to procure a receiver impermeable by heat, 
there is every reason to believe, that the expansion of the contained air 
would terminate after several increments of volume ; for it cannot be 
supposed, that, on the removal of pressure, a gaseous fluid would expand 
without limit, unless the repulsive force, operatin,g between its atoms, 
be considered to vary either in the same or in a less inverse ratio, 
of the distance, than, their attraction-; and .since -it has been already- 
shewn, that either of these cannot be a law of the repulsion in bodies,, 
in any degree of combination, or in-any other state, analogy will sho-w^,-' 

, that ..neither of them -can be a law" of the repulsion of atoms in^ the" 
gaseous state, , 

Another objection which may be presented, is, the apparent fact, that 
the e€ective repulsion ih gases, varies inversel}" as the distance of the 
atoms ; for, according to the doctrine which I have laid down, since the 
actual repulsive force is considered as varying in a higher inverse ratio 
of the distance than the attraction, and since the attraction is supposed to 
vary as the inverse square of the distance, the effective'^’ repulsion ought 
to vary in a higher inverse ratio of the distance than the inverse square ; 
and not therefore only inversely as the distance, as it appears to do. To 
this I may answer, that, as I have before remarked, an ingress of heat 
takes place, on removing pressure from the air, and an egress on increasing 
the compressing force. This reception of heat on the one hand, and loss 
of heat on the other, must cause the effective repulsion apparently to 
vary in a much lower inverse ratio of the distance, than it would, did 
the air always possess the same quantity of heat ; and from this cause 
Mr. BoYns’s experiments, and the doctrine I have laid down, contain 
nothing contradictory. 

In like manner, in the case of a body gravitating towards a planet, 
the force varies inversely as the square of the distance from the cen** 

' tre« But, by varying the quantity of .matter in the planet, in some 

The excess of the pepulsion, over the attraction ; the oaly force which, i» a 
gasfeous llttid, admits of ‘ineasuremehtv ■ ' ' 
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direct ratio ;of tlie^distaBC^ its attractioi^ might be made to vary in any 
less ratio" tliaa:the\mveK^ . 

■ The reader will .perceive, that the ratio" of the attraction of the pla- 
net, in the, one' case,: and the doctrine'! have laid down, of the ratio of 
the repnlsion in the other, were both disturbed by the absolute forces' 
varying. In the former' case, by the. quantity of matter in the planet, 
in. the , latter .by ^ the quantity of heat in the -air subjected to experiment 
.being coiistaiitly : changed, . 

And moreover, I may observe, it would appear from, later . experi* 
Bieiits,.'!h,aii Mr. Boyle’s, .as is well known, that the elasticity of the 
air ' Varies . in a somewhat greater ratio, than the density, and there- 
fore that the effective' repulsion varies in a higher inverse- ratio, than 
in-versely as the distance. 

The following quotation from an author in Dr. Rees’s Cyclqpmdia'^ 
will strongly corroborate the views I have taken of the coristitution of 
gases. After, some former remarks he observes ; “ Thus also in high de- 
grees of rarefaction, the elasticity is decreased rather more than in ex- 
act proportion to the weight or density of the air ; whence it may be 
concluded, that there is a limit to its rarefaction, or expansion, so 
that it cannot he ewpanded to infinity,'* 

This observation, which is founded on actual experiments of philo- 
sophers (and which appears to me a just one) is exactly conformable to 
the doctrine I have laid down. This doctrine therefore (that the force 
of repulsion, from heat, varies in a greater inverse ratio of the distance 
than the attraction) which must be admitted to explain the situation of 
of atoms, in other states of bodies also, I think, elucidates clearly the 
nature of gaseous elasticity. 

Fourthly, — To the sokition of solids in liquids. 

In applying this law to the solution of a solid in a liquid, it is pro- 
per to take into consideration all the forces, which can operate either 
for, or against the combination. 

In a saline, or any other solution, of a solid in a liquid, there are at 
least, live forces, which must greatly affect the solution. Two of 
these operate in favor of the solution, and three against it ; and in pro- 
portion as the former forces exceed the latter so will the combination 
be the more intimate, 

When a salt is immersed in water, it is true, that the cohesion and 
greater specific gravity of the salt ate opposed to the affinity between 
the water and salt, but these (which - as far as I am aware are alone 

* Article Air, , 
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mentioned hj BsETHonnEX and Dr, Mureay) are not tlie only forces 
‘wliicli affect the solution. There are two otiiers, .wMcli, /perhaps have 
quite as iiiucli influence on the extent of the .combination ; namely, the 
repulsive force, operating between . the atoms of the salt, and the re- 
pulsive force between these atoms, and those of v^ater^h It is this last 
force, which prevents the most perfect combination from ensuing. It 
has however, been shewn, under a former head, that if this force, (viz. 
the repulsive force operating between the solid and liquid) varied in 
the same ratio as their attraction,, it certainly could not prevent the 
atoms of the former, from, being brought , into ' absolute contact, with 
those of the latter. 

But, admitting this repulsive force to vary in, a higher inverse ratio 
of the distance, than the attraction, the nature of the solution may be 
clearly explained in the following manner. 

It is plain,' that the forces opposed to, the solution, are the cohesion, 
the greater specific gravity of -the solid, and .that repulsive force which ■ 
must operate betw’een its atoms, and those of the water., That. the. 
forces .favoring the solution, are the repulsive force operati.iig. between.'- 
the. atoms of the salt itself, and their affinity for those of the wmter. If 
when the, salt is immersed in the water, the two. latter forces united,,' 
are more powerful than the three former united, the water must begin 
to act on the salt. As the atoms of salt separate from each other, the 
repulsive force operating between them, which is one of the forces fa- 
voring the solution, at last loses its effect, owing to its varying in a 
greater inverse ratio of the distance than the cohesive attraction of the 
salt, and therefore becoming weaker than the cohesive attraction. 

Again, as the atoms of salt and water approach each other, the re- 
pulsive force operating between these two bodies, though formerly 
much inferior to their affinity, owing to its varying in a higher ratio, 
becomes at last, at a certain point, equal to the affinity. And coidd the 
atoms of tlie salt be brought still nearer to those of the water, the re- 
pulsion for the same reason would grow superior to the affinity. It is 
manifest then, as the atoms of salt and water cannot approach nearer 
to each other than the point, at which the two powers are equal, that 
the atoms must rest at this distance from each other ; for there the 
two forces form a stable equilibrium* 

And, since the atoms of liquids are endowed with greater atmospheres 
of heat, than those of solids, this superior repulsive force in them may : 

Theq^epukive force and attraction openitiag between the atoms of tlie water 
tbemsehes need not be mentioned,; ^as the doctrine may be explained without tak- 
ing them into consideration. 
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.cause tlie point o.f stable, equilibrium, 'between tbe atoms'of the' solid and 
the fluid, to exist at a greater distance, than between tbe atoms of two 
'Solids wiien in combinatiGn, and 'hence the latter combinations are ge» 
•iierally much more intimate than the 

The solution of solids in liquids and the weak resulting combination', 
are therefore satisfactorily, explained by this doctrine r\vhicii':. considers 
the force of repulsion from heat as: varying in a greater inverse ratio 
than the attraction. 

; 'Fifthly .- — To the solution' of liquids in gases and in the atmosphere, 

: Under a former head, I have , endeavoured to prove, that the bvgro- 
metric, vapor of the atmosphere must exist in that state, partly by its 
own elasticity, and partly by an attraction exerted on it by the air. But 
it rvas also proved, that if the repulsion of atoms varies in the same 
.ratio, as the ratio of attraction, the atoms of water would come into ac- 
tual contact with those of the air ; which cannot be the case, as' iivarro- 
metric vapor is in the very rveakest state of combination with the air. 
The solutionof vapors in gases, without an intimate combination ensu- 
ing, may however, I think, be readily explained by the present doctrine. 

^ Q ^ Q Let a liquid A be placed under a column of 

^ pressing on it with the 

usual force of the atmosphere. It is plain that 
the layer of air nearest the liquid must press on the latter -with the 
whole force of the atmosphere which it supports. But the particles of air 
are far more distant from each other than those of water ; probably 
•ten times as far. Let us suppose this to be their relative distance. 
Every tenth particle only of the liquid will be pressed on perpendicularly 
by the lower stratum of air ; and the condensation of the circumambient 
heat of this stratum will be so much greater perpendicularly under 
each particle of air, than obliquely between them, that it will re-act 
more upon the water directly under those particles, and press it into 
dimples, as in the flgure. The ridges between these dimples will be 
pressed on laterally by the elastic medium of each aerial particle, but 
with little force downwards. 

All the aerial particles above this lowest stratum must be at a great- 
er distance from those of the water, than the point at which the forces 
operating between them and the water, are equal And, being at a great- 
-er distance than this point, they must attract the water with more force 
than ' they repel it, according to .the present postulate* If then the 
united effective attractions of all atoms of air above' the lowest stratum, 
■together with the tendency to expand' In, the w.ater itself, be superior to 
the gravity of. the atoms of water ; situated- in the several ridges, the 
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latter mmt rise into vapor, and so also must those -wliicli supply their 
place. And the atoms of water, as they rise, will necessarily become 
intermingled with those of the air, and will be detained among them by 
their attraction for them. But, since the repuIsioB m a greater 

inverse ratio of the distance than the attraction it will forin a stable equb 
librium with it, at a certain point, wnthin which it will prevent the 
atoms of water from approaching those of the air ; that Is, prevent an 
intimate combination from ensuing. 

Thus is explained the fact, that an attraction between tlie air and 
water may favor the transition of the latter into vapor, and yet not 
bring the atoms of water into intimate combination with those of 
the air, a fact, which I do not think can be explained by any other 
doctrine. 

Sixthly . — To the comtitution of rtihedgases. ■ 

The minute investigation into the various theories proposed, to ex.-': 
plain the nature of a gaseous mixture, which I have endeavoured to . 
pursue, has shewn, that each of them .is liable to one or more. i.iis.uper^ ■ 
..able objections. 

.' ..It appears to methatf/^zs phenomenon .also, may be explained. by - 
the application of the present doctrine. 

Having Orst stated the theorem, I shal endeavour to demonstrate it. 

If :a cylindrical vessel, of any given length, be tiled with hydrogen 
gas, and inverted (so as to ht closely) over a similar vessel dlled with 
carbonic acid gas ; part of the former gas, although of far less sped-' 
fic gravity than the latter, will descend, and part of the latter will as- 
cend, until the atoms of hydrogen gas, are perfectly mixed with those 
of carbonic acid gas, and, when mixed, they wdll not enter into com- 

This may be demonstrated in the following manner. 

Since the repulsive force, operating from the atoms of the one gas 
towards those' of the other, varies in a greater inverse ratio of the 
distance, than their attraction, it .must form with this force, at a certain 
point, a stable equilibrium. Since when the hydrogen gas is placed 
on the carbonic acid gas, the lowermost atoms, of the former, press 
.upon the upper stratum, of the latter, these ■contiguous strata, of the 
two gases, must be brought within the point of equilibrium, between 
;tlieir 'attraction and mutual elasticity; and must therefore have an 
elFective repulsion for each other. 

But, excepting the contiguous strata, all the atoms of the one finid 
■..■must be farther -from those .of the other, than the point of stable equi- 
and, must therefore,:.exert an efiective attraction 'for them. 
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If then tlieir mutital elective attraction, be superior to tlieir- diiler- 
ence. of gravity j, atoms of hydrogen gas must descend,, and of 'carbonic 
..acid ascend until the mixture is complete,. ' When' .mixed however, no 
atom' of., the former can approach nearer, to one of the latter gas, 
than the distance at which the forces, operating between them, form a 
stable equilibrium : for within that distance an effective repukian ex- 
.is.ts, .This distance, owing to the great, quantity of heat round gaseous 
atoms,':wiil be so considerable, that the atoms of the twoffuids cannot 
produce on each other . those ^ changes, attendant on combination. 
From, which, the gases must be considered, as. merely having their 
atoms detained approximate to each other, by their mutual attrac- 
tion* , ' ■ ■ 

In like manner, may the constitution of the atmosphere be elucidat- 
ed ; — its consisting of gases in a state of mixture, though of different 
specific gravities, and yet not entering into intimate combination with 
each' other® 




Conclusion. 

The inquiry into the law of the repulsive force, with which heat en- 
dows atoms, namely, of that compound repulsion resulting from the op- 
posed action of the two ultimate powers of heat, themselves, which it 
has been my endeavour to pursue with such minuteness, as the length 
of this essay would permit, has, I trust shewn, that this power must 
vary in a higher inverse ratio of the distance, than the attraction. 

By way of illustration, I have imagined this ratio to be the inverse 
cube, that of attraction being the inverse square of the distance ; 
but L would by no means be understood as intending to enforce tins as 
the actual ratio. Since (as has been above remarked) the actual ratio 
of this compound repulsion, it is probable, differs in bodies according 
to the force of their attraction for the particles of heat, it will perhaps 
never be possible to ascertain it exactly in any individual case. But 
the limit, which has been laid down, is of the highest importance, since 
(as I trust) I have deduced from it a simple doctrine, which accounts 
for the stable residence of atoms at various distances from each other, 
constituting in nature, solids and liquids, combinations of solids wit|i 
liquids, liquids with aerial fluids, and mixtures of aerial fluids %vith each 
other; and without which none of 'thdse, phenomena can be accounted 
for, but they may even be imonstmted imposMh , ' ' 
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lY.^Iron Siispensmi Bridge over the Beosi River > near Sagm\ Central 

India. FL XVL 

We take peculiar pleasure in bringing to tlie notice of our readers tlie 
completion of this work of art, because it lias been constructed entire- 
ly out of tlie 2*esoiirces of tlie country, and being the first attempt at 
sucli an adaptation of native material and native workiiianslrip, more 
than ordinary credit is due to the skilful engineer who plaiinecl and 
executed it, and who moreover, from Ms long residence in India, could 
have acquired only a theoretical acquaintance vritli the systeni of sus- 
pension bridges introduced within these few years, aod now so rapidly 
spreading, in Europe. 

The bridge ivas erected at the suggestion of T. H. BIaddock, Esq. ' 
agent to the Governor General in the Sugar and Nerbada territories, 
upon the plans and under the sole superintendence of Biajor Duncam 
.Febsgeave, , mint and assaymaster at Sagar. 

■ Engineers in Europe, accustomed to find every thing provided to ' 
their 'wants, can have little idea of the personal labo'ur which devolves "' 
:upon their brethren of the craft in this country, where to the duties of ■■ 
architect and draughtsman are not only added those of builder and over- 
seer, but the whole of the subordinate trades of the brick- maker, mason, 
carpenter, and iron-manufacturer ; in a climate too where a triflin*’ 
exertion produces exhaustion ; and incautious exposure, fever or death ; 
and where the tools must be made and the hands that employ them 
instructed ah iniUo, We will not say that the native mistrees and 
labourers are not capable of learning or of working well, especially 
in upper Hindustan ; the bridge before us is a sufficient refutation of 
that common and indolent remark : but all will agree that a peculiar 
talent is requisite to manage, instruct, and drill them ; and this faculty 
is possessed by Major Pebsoeave in an extraordinary degree. The 
secret of Ms influence may be easily traced ; — he is a workman him- 
self : he wields the hammer ; makes and works the lathe ; surveys 
the ground ; searches the mines ; smelts the ore ; and lias all the skill 
of contriving with the simplest means’^, for which the people of this 
country are themselves so conspicuous. 

The Sagar bridge may indeed be called an experiment to try the 
resources of the country to, see whether the iron could be manu- 
factured into bars of a quality fit for bridges and whether these 
bridges^ could be-made'bymative workmen who had never -wrought or 

^ • As an illastratioB, of , this remark, we refer to the description of the rollers on 

which the' ' 
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even seen iron of tlie dimensions ' required. Tlie question lias been 
satisfactorily answered ; and even in point of economy, notwithstand- 
ing the numberless extra expences incident to a drst undertaking, and 
the distance, eleven miles, of the work from the yard at Sagar, the 
bridge lias been pronounced cheaper than those in Calcutta made wi.tii 
English , materials : .. while, of its design and execution higher, 
encomium can be given than the assurance of the visiting engineer,, 
Major Ievine, that he had seen nothing superior to It in Europe. The 
\Govemoi' General is stated, to have expressed, equal satis,faction after .in-., 
spection, and only to have regretted that so noble a bridge should- he 
wasted upon so remote a locality ! 

We have with permission taken a reduced copy of the elevation and 
plan, lithographed by, M. Tassin, to accompany a pri vate' Memoir. of 
the Beosi brid.ge. The latter authentic source supplies us with .the 
following particulars of-the work. 

The foundation was laid in April, 1 828, and the roadway opened to 
,.the puMic, in June, 1830. , ^ ^ 

The iron of which it is composed is entirely the produce of the Su- 
gar district. When the bridge was projected, it was still in the state 
of ore in the mines, whence it was extracted, smelted and made into 
irregular small lumps, in the common native fashion. The ‘woiiiing 
of these crude impure masses into good bars of the requisite dimensions 
was a matter of very great labour and difficulty. 

The bridge is 200 feet in span between the points of suspension. 

The piers, resting on the solid rock, six feet under the low level of 
of the river, are 42 feet high to the roadway ; being elevated two 
feet above the ordinary surface of the country : they have a base of 
32 feet by 22|, decreasing upwards in front one in five, and on the sides 
one in eight feet ; which gives on the road a superficies of 21 by 
14 feet for each pier. On the sides are wing walls or abutments, running 
back into the bank 26 feet, , , 

The pillars, or rather arches, of suspension have a base of 2 i by J 2 
feet, admitting a roadway of 9 feet broad. The arches are 15 feet high, 
and are faced '-with accurately wrought stone. The points of suspension 
are elevated 22 feet 4| inches from the road : the pillars have a total 
height of 33 feet, and the whole masonry ffdm the rock, 68 feet. The 
piers and abutments contain 82,488 cubic feet of masonry; the arched 
standards and bridge parapets, 8900' : 1,388 cubic feet. 

The platform measures 200 feet, length by 12 feet broad, and is 
calculated to weigh, with 'the chains,. 52|-tons. • Supposing the bridge, 
crowded with men, at 69 lbs, per superficial foot all over the platfom,"" 
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"''j whole ATeight would be 120 tons, wdience it is calculated that the 
’-.-don to be sustained at each point of suspension would be 85.632 

he suspending chains are 12 in number, arranged in pairs, three 
‘■’bn either side, two feet above one another. They pass over rollers 
foot in diameter, and are securely moored in masonry 1 6 feet be- 
lie surface of the road. The back chains are 101 feet long, rising 
.angle of 27 degrees. The angle of the catenarian at the roller 
with the horizon : the versed sine at the centre of the curve is 
U 3 inches, 

’‘I twelve main chains are of round bar iron, one and half inch 
:|er, bolted together in pairs. They are from 15 to 15.5 feet 
‘land so arranged that the vertical rods may full from the joints 
' 'J| chain alternately in parallel lines five feet apart. The descend- 
are square bars measuring inch on the side: their lower 
through 24 conically wrought stones, below which they 
ped and keyed. (Figs. I and 2.) 

'Icomiectiiig links of the chains, and indeed all the bolt holes 
j^^ars, and the drops, are bored out of the solid iron, and broach, 
the bolts accurately. (Figs. 5, 6.) None were punched at the 
ae :boIts are T|- inch in diameter, and are secured by ringsvi'or:,; 
land keys. Two adjusting links with iron wedges are fitted to 
pn, close to the masonry landward, to regulate its curve and dip. 

, ; \:ii 

nethod of constructing the rollers is thus described in the 


I ^ 

' ■’! ' ^ 




ron rollers 12 hi nuin!)er weigh about one cwt. each. They are not solid, 
iposed each of about 23 separate pieces of wrought iron, viz. a centre 
for the axle over which thick rings are driv'en ; and an exterior drum be- 
|h and the inner ringed tube, flattened bars, as spokes, are. driven. The 
broached out clean and true, and cylindrical axles 3,1 inch in cibme- 
arned to fit ; the ends of these axie.s rest on broad thick iron bearings 
.very strong and solid frames of timber well bolted, clamped and block- 
, covered with pitch cement and secured in the masonry of the pillars.’* 

form was made in a different mode from those of our Calcutta 
fe will be understood by the following explanation: 
lt#“&hortlinkaset between the centre platesof the shackles' (of the main' 
pasjpeiided alternately from each tier, 74 vertical roiiiKl rods one 
^eter connected to a short link (Fig. 6) l»y a cuie-inch round bolt ^ 
TOgh It and the socket at the upper end of the bar ; at their lower 
eyes, through which’ doubled loops of iron pass (3, 4) for sus- 
I ‘bars .or girders, set on tEek edges and proceeding from one end to 
^sjdes.of the bridge. 
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Beosi River, near Sagar, Central India. 

The fiat hara, four inches broad by f inch thick and in lengths of fifteen feet, 
are joined togctlier at their ends by nicely turned bolts passing through bored holes 
two inches in diameter ; tliey are adjusted in their height by double wedges, 
resting on holders tisat connect the sides of the loops together. The girders are 
also acljiistabh^ in tneir lengths, the bars that enter the masonry have their ends 
made broader than the rest of the bars, in which are long openings' 2 iachea broad' 
tO' receive wedges. (Fig. 10, 11.) 

, Eight timbers in, an upright position are set in the masoruy of the pillars, having 
upright grooves or spaces cut through them, and faced with thick plates of iron ; 
through two of these beams each end bar passes, and may be wedged on either side 
ot the timber towards tlse land as occasion may require ; thus is tlie whole length 
ot girder draum more or less to either end of the bridge, and also rendered exceed- 
ingly tight and steady. The grooves in the timbers towards the river, being about 
four inches longer than the breadth of the bars, permit them to adapt themselves 
to their proper directions when drawn lengthwise by the wedges acting against the 
landtrard beanns ; by these means the bars have sufficient play to adapt themselves 
to the motion of the platform, and all jerks at the pillars are obviated. 

Thirty-seven double joists tw'elve feet long are, (having their ends notched be- 
for the purpose,) laid on the girders : their centres five feet apart correspond 
exactly with the vertical rods that pass through them ; the joists are composed 
each of two cheeks a foot in depth and three inches thick, separated at intervals 
by four blocks of wood of the same height and thickness ; all firmly put together 
w'ith bolts, screws and nuts ; two cleats are nailed to each end of the joist on their 
under sides, whose ends fit fiat against the girder and keep all steady. 

Planks sixteen feet in length running longitudinally, each plank stretching rove 
three spaces, and regularly disposed as to their joints, are spiked down on the joists : 
in a direction across these and upon them other planks are spiked dowm, their lengths 
being the same as the breath of the platform. The planks are all imbedded in a com- 
position of resin boiled in linseed oil, w^hich in laying on is mixed with ashes. 
The lower planks are three, and the upper ones two and half inches thick ; they are 
only six inches broad to prevent warping, and have two strong square- headed spikes 
passing through them near their edges, at every crossing of the upper over the 
lower planks ; their points are clinched below the platform, to accomplish which 
16,370 spikes, weighing a ton and a half, w^ere used; thus the platform has been 
rendered extremely strong and firm. 

^■The better to secure the sides of the platform and the ends of the timbers from 
the weather, a cornice or moulding of wood is nailed along the outside, 

** The hand-rail is trussed, and consists of iron pillars or stanchions ; diagonal 
braces of iron ; and a stout wooden rail running from end to end of the platform : 
the whole put together with screws aud nuts, and adjusting screws for setting up 
or tightening the diagonal braces whenever required. (Fig. 10.) 

'' The rise in the platform is (as before stated, nine inches, but the curve of 
the hand-rail is only three inches, to effect which the -stanchions that support the 
rail are of varying lengths. The rail being four feet six foches above the platform 
at its connection with the masonry, but'ohly four feet in the centre of the bridge. 

The following are the weights of, tlie'' chains, rods, and materials of 
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Iron- ' Wood,/ - ' 

, To'dS* ■ 'Tiiiiito Twfto*. 


■6 double main cbam^joimts and bolts*. , 8.5 

■74 vertical rods, with joints, bolts, 1.385 

.Flat bars and bolts,. 1 .726 

37' cloiible joists, blocks, cleats, &c. *■.,.. ..**■...*.** 6.1.90 

■ Bolts, rmts, screws, staocliion plates, fiat rings, &c* &c. 

.from ..beams. 0.383 . 

. ■ Planking 1 .124 cubic feet, sa! wood,. 27.000 

, i.roa spikes, .16.370 for planking, 1.467 

Iron railiiig- trussed, screws, nuts. See . 1.314 

■ Wood for the band rail, 52 cubic feet,. . 1.479 ■.;... . 

376 ■ feet of cornice to the platform.. — 1.531 ■ . 

. — .14.775 .3I:>..20{> 50.976' 

Composition of resin and oil, 1,745 ' 

Total .weight bung between the pUlars,. . . . ^ tons. , 52.720 


' V . — Additmncd Note on the Climate of Nagpur. By J. Priasep, - 
Bee. Js. Boc. SfC. 

In tlie May number of tlie Journal were publisliec! the results of Dr. 
Geudes" Meteorological Observations made in 1831-32 at ICampti, in 
tbe neigbbourbood of Nagpur, wbicb, as observed by tlie author, were 
in someclegreedeficientfortbe want of a barometer ; tbe sympiesometer 
whicb took tbe place of that instrument shews by the registers a con- 
stant deterioration from the increase of the column of which ren- 
ders its indication of comparative inutility in accurate calculations. I am 
now^ fortunately able to supply the deficiency, of barometrical data, from 
the copious registers kept by Dr. Wylie at Nagpiir, between the years 
1820 and 1830, (with some intermissions,) of 'which that gentleman 
was so kind as to permit me to take copies ere he proceeded to Europe. 

Dr, Wylie's barometer was filled by himself without boiling. A 
note in his diary in 1820 states, that it stood 0.235 lower that some 
other tube (Dr. Voysey's ? ) with which it was compared. In Febru- 
ary 1822, the tube was cleaned twice, and fresh mercury added; in May 
of the same year it was again cleaned. On each of these occasions, the 
height of the mercurial column was elevated more than a tenth of an 

Tins Isa fault in the sympiesometer which might perhaps be remedied . by 
luakiBg the esiheistem higher, so that the oil should oa aa average stand on the 
same level in the two legs' of-t he, inverted syphon. In an instriiineat in my posses- 
sion after one .year, _ in IS22, the mdex point ,haci fallen 03 inch below the baro- 
meter § ln;dS23, 0.5, inch^j in •:1825,.0,8'5 , and now, in 1833, I find it 1.38 
inehes ; By, 'OBnnBS, according to, his .register, must have followed the same rate 
of deteriomtapn^r'.fhe level in mine is now: nearly even with the reservoir, 
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inch for, the timej proving that air or moisture had previously insiiinated 
itself into the yactiiim. In November, 1824,; a note occurs, at Bombay 

add .200 to make barometer agree -with one after wards used and found 
to be .more correct/* The change of instrument was made in Janoary, 
1826; the new tube was again cleaned and repaiiT.d in June, and iii: No-* ' 
veiiiber^' : it broke in May, 1829, and was replaced by one .standing .full 
.200 lower.. These circumstances were pointed out by. .Dr. 'WYm®, aS' 
depriving his tables of that measure of exactitude required for dediic.,mg: 
the altitude of Nagpur barometrically ; but with the precaution of aug- 
menting the whole of the indications up to September, 1 823, by two- tenths 
of an inch, and proceeding in the same manner with May — September of 
1S26, and with new barometer of June, 1829 ; all of which alterations 
are borne out by notes on the diary ; the results will he found to agree 
very well inter se, and to he fully sufficient for the determination of 
the annual and diurnal oscillations, which it is ray object to deduce for 
as many points as possible on the Indian continent. 

The following tables present an abstract of the monthly means de- 
duced from Dr. Wylie’s drdly observations: they have been reduc- 
ed to the temperature of 32® Farh. 

Five months of 1820 are omitted for want of space, as the year was 
incomplete ; but the entries were used in the calculations of the monthly 
means in the tables which follow. 


Table L — Meteorological Observations at Nagpur, hg Dr. Wylie. 
Barometer reduced to 32® Farh, 



1821 

9 A, M. 5 P, M. 

1822 

9 A. M. 5 p. M. 

1823 

9 A. M. 5 P. M. 

1826'" 

NOON. 

1827 

NOON. 

1828 " 

NOON. 

1829 

NOON. 

Januarv, 

28.906* 

28.783 

28.838 

28.722 

29.026 

28.927 

28.880 



28.867 

28.807 

February 

29.031 

,914 

,866 

.725 

28.980 

.886 

.780 

.... 

.752 

.796 

March, 

,102 

,989 

.756 

.642 

.862 

.779 


28.759 

.716* 

.733 

April, 

.038 

.895 

.698 

M7 

.763 

.655 

* • * 

.666 

.622 

.615 

May, 

28.842 

.729 

.710 

.646 

.695 

.610 

.612 


.562 

.... 

J 

.695 

,611 

,667 

.593 

.682 

.568 

I .481 


.427 

.390 

Juiy,^ — 

.563 

.492 

.643 

.543 

.6.30 

.514 

,455 

1 .401 1 

.437 

.458 

August,*. 

.465 

.412 

.646 

,560 

.693 

.610 

, .507 

' .478 

.512 

.508 

Sept.*,***. 

.558 

,472 

.706 

.613 

.803 

.680 

,547 

.515 

.515 

,556'h 

October, 

,733 

.634 

.828 

.724 



' ,724 

.711 

.638 

.6'75t 

Nor. 

.805 

.760 

.970 

.859 



.844 

.811 

.841 

.845t 

jDsc.. 

.889; 

.770 

29.012 

,922 




.... 

.847 

,847t 


f 0.200 has been added to these five months as supposed index error of a new tube 

then used. 


^ After tills filling of the tube in the damp math&r of June, we find the mercury 
for five mouths standing Ml two-tenths too low, confirming my remarks In a for- 
mer number of the J ournal. The cieamng In the dry weather of November again 
raised the index to the same or even a greater amount, , . 
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Table IL — Thermometer in doors, attached to tlie Barometer, 


Jaiioaiy, 
February 
Mareli, ^ 
April, 
Blay, 

July, 

■ August,*^ 

Sept. 

October, 

Nov. 

Means.*.^ 


72.9 

76.0 

81.0 

87.7 

87.8 

89.0 

51.9 

50.9 

81.0 

77.7 
75 5 
(Ki.7 

79.8 


21 

1822 . . 

1S23 


1S26 

1827 

) 1828 ■■ 

1829 

5 ?. &t. 

9 M. 

5 P. M. 

■9 A. M. 

5 p 

M. 

KOON. 

NOON 

j XfJO'X. 

NOON. 

78.7 

71.3 .. 

76.3 

74.7 

78 

0 

74 


1 71 

72 

82.3. 

75.0 

82.4 

77.0 

82 

0 

78 


j 76 

72.5 

84 0 

82.8 

88.2 : 

80.3 

84 

5 


S3 

1 81.5 

83 

90.7 

86.0 

88.3 

88.0 

91 

0 


84 

1 83 

85.5 

91.0 

91.5 

93.2 

88.8 

88 

6 

82.5 

.... 

i 84 

v. 

,91.3 

87.» 

90.1 

88.5 

89 

4 

S8.7 

89 

i 86 


84.7 

.'83.1 

84.9 

84.2 

86 

2 


85 

: 83 ’ 

8L5 

8.3.5 

82.6 

84.0 

82,9 

84 

3 

■ 

81 

1 8.3 - 

81 

83.4 

83.5 ■! 
79.9 1 
74,0 i 

■82.0 

83.0 

76.8 

72.8 

83.2 

86.0 

1 81.3 
76.6 

83.0 I 

j 

83 

,7 


82 
83. 5 
76 

' 73 

i 82 1 
81 

1 76 i 
i 71 

82 

82 

75.5 

72.5 ■ 







— 


1 S A , 


84.0 1 

81.1 

84.5 

~1 



m 

.9 

'i 79.8 

78.7 


Table III. — Fall of Rain -at Nagpur, registered hj Dr. Wylie, 


Month. 


January, . . , 
■February, . , 
March, .... 
".April, 

May, 

June, 

July,.... 
August, . . , 
September, , 
October, . . , 
November, . 
December, . 


Annual, Total,. . 


(Llova)' 








i814-i5 

1826 

1827 

1828 

1829 

1830 

1831 

1832 


2.30 

0.40 

0.19 







0.50 

1.21 

0*73 


« » 

2.98 

. . 

» • 

3,84 

■ 0.71 

2.49 

1,57 

• • 


* « 

. . ■ 

1.01 

0.06 

0.06 

0.68 

• . 



1.10 

0.21 

; 1.55 

» . 

1.35 

.. 


0^23 

22.23 

6.25 

8.37 

8.07 

"■ 8.54 

13.78 

8.01 

7.08 

12.00 

,14.93 

9.33 

15.94 

7.10 

7 22 

14,49 

14.72 1 

18.50 

7.51 

i- 9.07 

. 7,89 

■7.00 

i I4.f8 ! 

3.46 

7.36 

8.13 1 

16.32 

1 9.40 

i 6.32 

4.78 

n.98 i 

7.77 

'2.97 i 
0.45 j 

.......w 1 

0.04 i 
1.31 1 

( 

0.00 

2.89 

0,13 

' 6.46 
0.26 ! 

8.22 

0,50 

1.98 

7.24 1 
2.27 

8.24 1 

*• 

32.81 j 

65.61 1 

53.99 

46.61 ! 

1 

1 50.25 

33.00 

! 65,31 

37.14 

32.36 i 

62.00 

45.22 

44.18 * 

46.44 

30.75 

154.80 

33.73 


ill the Monsoon,.. 


. Average of eight years, 48.10, inches. . 

From tliese data we may proceed to calculate the annual and diurnal 
ranges, according to the form adopted in my former tables in the first 
volume of this Journal, page 23. The,. Latitude of Nagpur is about 
21^ 10' N. and the Longitude 79® 15^ E., the Barometer therefore 
should have a smaller rise and fall, during the year, than that of Cal- 
cutta, but greater than that of Madras, and so it turns out. There 
should also he a corresponding modification in the annual range of 
..temperature, and in the , diurnal change of heat and pressure : but I 
must leave any general ■ deductions .until I have accumulated other 
tables, to place in comparison' with .those already collected. A very 
' accurate annual series, has been-lcept at Cuttack by Captain B. Blakb,. 

' which 'I trust wiU^ shortly, appear in the JournaL ' ' 
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Avi^rage Range of the Barometer at Nagpdr, reduced to S2^ ' Rarh» 


■Month. 

.For the years 
.1820-23, , ■: 

Mean. 

For the years 
1826 to 1829, 
at about 

1 P. M. 

Monthly 
difference 
from annu- 
al mean. 

Mean Diur- 
nalBai’ome- 
Irie Tide,. 
1820-23. ; 

Prevail- 
ing : 
/Winds.,: 

9 A. M, 

5 P. M. 


inch. 

IDCll, 

inch. 

inch. 

inch. 

inch. 


.January, » , 

28.926 

.810 

28.868 

28.851 

4-.162 

.116 

E. 

Febrttary, .. 

.959 

.845 

.902 

.776 

+.142 

',114 

var.. 

March, . . 

.906 

.803 

.854 

.736 

•f.098 

,103 

vai*o 

A.pril, .... 

.833 

,71.2 

.772 

.634 

•f.OOS 

.121 

Wy, 

May, 

.749 

.062 

^ "JOS' 

. ' .587 

—.051 

.077 

; W. 

June,,,.. ... 

.637 

,.539 

1 .588 

1. .425 

—.191 

.098 

! ' w. 

July, . . . . 

.576 

.486 

: .531 

.438 

—,213 

.090 

1 w. 

August, ... 

.587 

.507 

.547 

.501 

—.173 

.080 

w.' 

September, 

.674 

.575 

.625 

.533 

—.118 

.099 

w." 

October,'.., 

'.796 

.683 ' 

.739 

.699 

-f.022 

.113 

, Ny. 

Norember.,. 

.887 

.809 

.848 

.835 

-f.144 

■ ' .078 

NE. 

December,. 

.950 

.846 

.898 

,847 


.104 

,var. 

Means,., 

28.790 

28.689 

28739 

23.657 

Range .388 

.100 



111 liea of' taking ■ the thermometric means from Dr. Wtlie's 


Tables, which are only entered for the hours at which the barometer 
was registered, the, following extracts from a Journal kept by Captain. 
Lloyd, for which also we are indebted to Dr. Wylie, will better 
serve to furnish the range of the daily temperature.' 


Tliermometric Range at Nagpur, hy Captain Lloyd, 


Moatli, 

1809. 

1814-15. 

Monthly 
difference 
from annual 
mean. 

Mean diur- 
nal range. 

max. 

min. 

mean. 

max. 

min. 

mean. 


0 

0 

0 

0 

0 

0 

0 

0 

JamiarVs <• 

78 

69 

68 

83,8 

57,5 

71,0 

-li,4 

17,1 

Februars?, ,* 

87 

72 

75 

87,1 

63,3 

73,9 

— 6,6 

19,4 

March, . . 

98 

64 

83 

98,9 

69,0 

85,2 

-f 3,1 

31,9 

April, . . , . 

100 

77 

89 

102,5 

81,3 

93,0 

4-10,5 

21,6 

May, .. .. 

101 

79 

90 

104,4 

91,6 

98,4 

,-|“i3,3 , 

18,4 

June, 

91 

76 

84 

103,6 

85,6 

90,3 

-I- 6,2 

16,0 

July, .. ..j 

88 

74 

79 

86,9 

78,4 

82,5 

— 0,2 

10,8 

August, . . 

86 

70 

79 

88,9 

77,3 

82,7 

-0,1 

13,8 

September, 

85 

75 

79 

91,9 

78,2 

84,3 

-f 0,7 

11,8 

October, , . 

88 

64 

1 ' '79, ■■ 

89,3 

74,4 

83,1 

+ 0,1 

: 19,4 

November,. 

86 

54 

73 

87,8 

60,9 

75,3 

— 6,8 

' 24,4 

December, • 

85 

57 

72 

84,9 

60,6 

72,6 

— 8,6 

26,1 

Mean, .... 

89.4 

69.3 

79.2 

92,5 

73,5 

82,7 

Range 24,6 

19,2 


The constant difference between the numbers of the two years leads 


me to attribute it to an index error of one of the thermometers. Pro- 
bably the second instrument stands, too high^ for the other more nearly 
agrees with those of Drs. Wylibi and'GBDDB's.:. ' A want of prior compa- 
rison with a standard instrument' thus often destroys confidence and robs 
of half its v.altte the labour of years. ; , Such an error however does not 

sb'-':. . 
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interfere v/itk the results- derived- from this table,, manieiy^ the moiitlily 
and diurnal range it .'.only .afects the mean aimual temperature, 
which, with all the data -before us, cannot . positively be determined, 

, altliougli the' niiinerous observations of different, liours and with differ* 
ent iristniments may neutralize many irregularities : thus we have the 
mean "annual , temperature,' 

At Sunrise, in the ope.a aim ^ ' 69,5 from Dr. Geddes' Tables (page 24i.)' ' 

Bliiiiiaiiiii temperature, . , ». 69,3 by Captain Lloyd. 

At niiie A.'M. in the lioiise,.. 80,5 . by Dr, Wylie. 

: At noon clitto, ..... , 80,3 (tatty used in the hot moii.ths ?) 

At two F. 31. ditto, . . . . .... 81, 1 by Dr. Geddss. 

IVIaxmiiiiii temperature, .... 89,4 by Captain Lloyff 

'At fwe p. M. ditto, .. .. .... '84,2 by Dr. Wylie. 

.At eight p. 3i. ditto,. ...... . 80,2 by D.r. 0.eddes. . 

. Aleaii of maxima ami manima, -| I by Captain Lloyd, 

.From the iii.eaii of the maxima and mininitt, and from the ' pair^ of 
obse,rvatioris at 9 a. m. and S p. m., it may be assumed with tolerable 
coalidence that the mean temperature of Nagpiir does not d.iffer iniich 
from 80® ihrli. wliicli is nearly two degrees Iiigiaer tliaii that of Calcutta, 
aBd,':i'| lG’vrer than that of Madras.. ' '■ ■■ 


y ' ■.¥1, -^Proceedings of the AsiaMo Society. ' ' ' 
Wedmsi(!f-E''venm^ySOihO€toberylSBS. 
l 'y;Th'e\ -IIoBoridde ,Sir;G«An^^ .Metcauf.^ Bt* - V. F.' in tM 

,,--•l;Fhe'Froceeclings^ofLhe last meeting 

' ^ Reads ^ letter'from Colo.nei' C asement^ Military Secretary^ stating tlial 
'the,, Gov,e,mii:ient w-ill ,liave miicli .pleasure in transmitting to the Honorable 
the Court of Directors the Report on the .Experi,iiieiita.l Boring, and in' re* 
coramencliiig a compliance wnth the Society's application for such a supply of 
apparatus as will enable them to continue it in an efficient manner, - 
Reads a letter from G. A. Bushev, Esq. Sec. Gen. Dep. eoinmiinieatirig the 
permission of Govexmment for the dispatch of 100 copies of the IStli voliiiiie 
of the Researches by the first shi|>s of the season, free of charge fw freight. 
Meads a letter from W. Twuning, Esq. Secretary to the Medical andPhy.,, 
sical S(»ciety, expressing their repet at being unable to pay a monthly eon* 
tribiition for the use of the i‘ooms occupied by their Library and Museiiiiij 
and repeating the acknowledgment of the President and Members for the 
liberality which has afforded them that accommodation. 

^.,.Meads a letter from J. C. Mobris, Esq. Secretary Mad. Lit. Soc. request- 
isig the loan of a. volume of the Mackenzie MS. Translations of 'Inscriptions - 
in the South of Indian Emkei^ that the request be immediately complied 
with*? 
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Read*> a letter from tlie Rev. Br. Btm«ow^^for«vardiKg,.tiie.priiitef! pros- 
pectus of a plan for;aii expedition' into Central .Afidcaj .aiid, /requesting the 
encouragement and' assistance. of the Physical Classnf the As.:Soc. 

■ Mesoheiy that the funds of the Society are not in 'a state to allow a coii- 
tribiitioii towards the objects of the African expedition^ hut that the aid 'of 
individuals be invited by circulation of the prospectus amongst the mein-, 
feers^b 

Library, 

The following hooks were presented : 

Third part of the sixteenth volume of the Trausactio'us of the LinnseaEi . Society 
togxetlier with a list of its members, for 1832— % 

Transactions of the American Phiiosophical Society, part 2nd, vol. 4th, new 
the St)cmty, 

Memoirs of the Astronomical Society of London, vol. otli— ,5i/ the Society, 

Re'fxjrt of the First and Second Meetings of the British Association for "the ad« 
ranceiiient of Science — by the ForhsMre Philosophical Society. 

Proceedirrgs of the Natural History Society of the Mauritius, for Jiiiie, 1833 ; — htj 
the Society. 

Proceedings of the Geological Society of London, No. 28— Society, 

Madras Joiirna! of Literature and. ^deiice'-'-by' ike Madras Literary Sockty. 

Joiir.nal Asiatique, .Nos. 58, 62, and 63 — by ilie Asiatic Society of Park.' , 

Thirteenth and. fo.irrteenth volumes of the Transactions of the Batavian Society-^ 
by 'the Sodety. 

Second Anfuial Report of the Council of the Naval and hlilitary Library and 
Museum— Messrs. Bagshaw and Co, for the Council. 

Von Hammee^s. History of the Ottoman Empire, 9th volume, and so'ine kosO' 
tracts — by the Ami'kor. 

Jahrbucher dev .'Literature, , vols. 57, 58, 59, and' 60— % VoimceMor Von Eammet.: 

Marcoz, Astronomic Solaire Simplifiee— iiy H, T. ColebroofiCf Esq. 

Be Tassy, Memoire sur le Systeine Metrique des Arabes— the AnlhQ}\ 

Leipziger Literature Zeitung, Nns. 206, 207, 208, and 209—% the Editor. 

B. H. Fittox on the Progress of Geology in England— % the Author. 

Ditto’s Geological Sketch of the Vicinity of Hastings — by the Author. 

A short system of Polite Learning, compiled and translated by Maha Raja KalI 
Kissen Bahadur— % the Translator. 

Select Extracts from Lord Chesterfield's Advice to his Son, translated into 

Bengalee,, by' .Ra.dhan.ath':Bey— ''' 

SToeauELEK’s Fifteen Months' Pilgrimage through untrodden tracts of Khuzistm 
and Persia — by the Author. 

The following books were received from the Book-sellers ; 

Laednbe's Cabinet Cyclopedia— British Admirals, 1st vol. 

Iron and Steel, 2nd vol. ^ 

Library of Useful Knowledge— W addin,oyon's History of the Church. 

Spain and Portugal, 
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ILyell’s PriiicipleH of Geology, 3rd vol. 

' , Tlieatriim Pootificiale, 5 Yo\s.^purchmed hy the Soekhj, 

. Memoires Coiicern.ant les Chisois, 14 Yoh.— presented hj the Seerofarv. 

/ Meads a letter from Mr. A. Foreign Sec. of tlie Creoiogica'I Society ■ 

of France^, offering an exchange of their puMicatlons against fhe Joiireal 
and Transactions of the As. Soc., Resolved^ that ' the e^ichange be made with 
pleasure, through the Society's Agent in London. 

Reads also letters from Professor ¥on HxIMJiier^ the Secretaries of the ■ 
.PHIadeipliian and, .Batavian Societiesj &c. relati've to the works detailed , 


AntiqmtkSs Statistics ^ SjC. 

Meads a letter from Mr. Tufke.l. Sec. of the Ptiglit Iloiiorahle the Go» 
vernorof Ceylon, prese.iitiog copies of some inscriptions m the Nagari cha-.' 
racter^ collected by Captain Fohbes of the 78th Highlanders, agent in the 
Matele district. 

Tliousaads of inscriptions, in the same character, are stated to be fo«!i(! ia' tlie 
island : hot \ve have not yet any. clue to the relative value of these letters in the' 
modern Nigsri alphabet. They are evidently identical with those of the ' Kanoiij 
coins* and with the inscriptions referred by Mr. Stirling to the Bucldliists,. or 
Jyiis ; which their occurre'B.ce in Ceyio'.n certainly tends to confirm. ■ 

Meuis a letter from E. Stirling, Esq. submitting a tabular statemerit of the 
price' of graiR at Alligurh, 'from, our first possession, of the country, to '183,2. 

A statistical report on the population of the town and district of Miir-' 
'shedabad, di’awn up by Mr. H. V. .Hathobn^. was submitted by Bfr. J. E,,' 
■■■Colvin. , 

[We shall give an abstract of these statements in our next.] 

Mead's a note from Mr. J. H. Stocqueler, presenting some coins, collected 
during his travels in Europe. 

„ A Fac^ Simile of an Arabic Inscription, cut in an escarpment of the rock - 
ut . the Fort of Chandei-i, wus presented by Dr. J. Tytler, in the name of 
Lieut. Macdonald ; from whose letter, the following extratit was read : 

“ I have discovered an ancient inscription at Chaoderi, near which I run now en- 
camped. This place now belongs to Scindia, who took it from the former Baja, 
20 years -ago. The Fort of Chanderf, which consists of a sandstone wall, fianked by 
circular towers, biiilfc upon a steep hill, was in former days considered impregnable. 
Colonel Baftista, of Scindia's service, succeeded after a five months siege in 
starving out the Buiidek garrison, and it is now occupied by Marhatta troops. To 
my Inquiries into the ancient histoiy of the place, I could obtain no satisfactory 
Information. The ignorant Marhattas and Bundelas could onijr name one famous 
Raja, SisuFAL, who flourished in the days of Hindu supremacy, and formded this 
place. It was afterwards rendered famous by being the residence of Alemgir for 
a short period. The ruins of mosques, sarals, madrissas, and baolies, mahals anti 
aeninas, indicate its forujer magnificence under the Miisulroaii sovereignty. 
There are many ancient inscriptions, but 1 selected the accompanying, wliidi I 
found upon a famous ghfit or passage which has been cut with stupendous Jaboiir 

, ' .Seepage4l5 and p. .317,, 
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througli a sold rock 100 feet liigli. Tlns gli^t wMch leads from Cbanderl tkro'agk s 
sandstone, ridge into the adjacent country.' is iii itself a lasting', monument, of the 
gigantic undertakings of the Musulman soFereigns/hut to the .modern inhabitants 
' even the name of the monarch who accomplished this great excavation is uhknowBi.^. 

I, hope tlie,refore that this mscriptio.n- will rescue it from oblivion. ■ 

“ ilie ioliabitants of this country view our trigonometrical operations .'with sus- 
picion and dread. They cannot comprehend the object of burning lights lipon the 
summits of distant hillSj and they can only atribiite - it to some black'art, or 
by which we wish to take possession of their country. The weather : is getting 
hot, the thermometer ranging betweea BS® at sunrise, and 108® at 2 p. m. in my 
'.tent. ' . ' ^ 

IMk May Cmnj) near CJimderL . - ■ 

. The inscription, after insertion of the second. Sura of - the Koran, called 
ml-Kursij sets forth that the lofty gate of Gumti and Kerolf, near the tank, were 
erected by Jiimaii Khdo, son of Sher Khan, by order of the Suitdn-us-Salatin 
Ghi'as-uD'-din, on the 14th lumM-us -Sdnl a. h. 700 (a. d. 1301).' 

Physical 

Letters from Li'eiit. Buet, Engineer, of Allahabad, dated 26th August, and ' , 
from Lieut. Newbolt, of Malacca, 11th July, were read, intimating that they 
liad dispatched, shells and geological specimens, .which have not yet reacli-.' 
ed. their clestinatkii. . 

Specimens of coal, lignite, pyrites, &c. from Kyook Pliyoo, were'pre-*' ' 
seiited ill the name of .Lieut. Fo-ley. 

[A note on the s.u.bject of, Lieut. Foley’s' discO'Veries will appear in our next.} .. 
Speci!neii.s of the fossil shells discovered by Dr. H. H. Spey, Correspond.^ 
ing Member, Pli. CL, in digging a well near Sagar. . 

These are the specimens alluded to in a notice published in the July number of 
the Journal (page 376), announcing the discovery of fossil shells, 17 feet below 
the surface. Dr. Spey’s account has not been yet received, it may sufiice there- 
fore to state that the shells are of one species, all left-handed, and precisely the 
same as those discovered by Dr. Spilsbury, silicified in indurated clay, near Jabal- 
pur, and described in the Proceedings of the Society for April, (p, 205} ; these how- 
ever are in their natural state, imbedded in a loose cellular wacken, the white granu- 
lar appearance of which is derived from siiex in a white crumbling state, lining the 
numerous cells of the matrix as is often observed in the geodes of zeolite and helio- 
trope, Both above and below the shell stratum are beds of wacken, a basaltic clay, 
becoming harder below, and more earthy above j the surface being the common 
black, cotton soil, abounding throughout the trap district. The same shell 
deposit will probably be found to extend over a considerable held. 

On turning to Dr. Voysey’s description of the shell stratum in the Gawilgarh 
hills, a perfect identity is observable in the thickness and nature of the siiperiii- 
'CuiBbent and" subjacent .beds of ' wacken. and., basalt..;.- the ^, shells .how.ever ....are de- , 
scribed by him as conus or voliita, but as they were much broken and compressed, 
they were probably not easily recognized, and may have Been after all identical 
with the present shells. They bear some ' resemblance to ■ the common ampul- 
Mfia of the tanks and jheels of Upper India, described By 'Mr. Benson, Gleanings, 
ip. 265. The fossil shell however has some .specific- distinctions, in its moro 
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oral fornij and the constant .rerarsion of the. - ¥/liorls. SliouM it tern out to Be 
an ampulkrk^ it will be a proof of. fre.sli water lakes^ co-existent idtli tbe emission' ' 
of ihe 0pper S agar trap,/ and perkaps..witli .the fossil bone deposit, aiid.as botliby 
Voyset's testimony and by tliat of .Dr. Spp.y tlie sbeli bedl:K3ars all the appearance 
of a regular stratum — it will serve as .s mark .of distinction bet’weeii .tlie older and 
more, recent volcanic emissions of that extensive field. 

Fiirtlier specimens of fossil bones and of sbell brecciSj and . tlie .fossil ja?/ 
of an eiepliaiit ; also specimens of the rock on wliicli tlie. bones were dis* 
covered, near Jabalpur, 'by Br. Sfilsbuky* [A note and illEstrative section 
will be given in our next.] 

A stuffed eagle from Nipal, and a pole-cat, presented br Captain Ros, 

BURGH,.. 

Tw^o specimens of tlie .nest of tlie Tailor bird— by S. P, Stacy, Esq. 

A report from tbc^ Curator ' was submitted on the subject of a colleetloii 
of insects and shells, wdiich had been purchased in aiitieipatifm of the Socie- 
ty’s sanction, for the l^Iuseuni, at a.ii expeiice of Rupees 1(10. Tlie collectioji 
was made i.ii the Silhet .and.Kasya hills, and contains several new species, 
'particularly one of a fmluima^ first descril)ecl b'y Af,r. Br.xsfw, In the ' 
first number of the Journal. A paper on the subject of this shell, by ,I)r. . 
J. T. Pkaksox, was read, and the purchase of the coilection was saricticiiiedi^ ' ' 

The th.aiiks of the Society .were voted for, the several contiibiitioiis, of tlie.^ 


BfADBAS .BITER A EY SOCIETY. AND AUXILIAEY' OF THE ROYA.I4 AS.I.ATIC,.SOC.',IETT.'.. 

Thursday, SikAng^Mi, 1833 . 

^'Tbe 'Right. Honorable Sir F, Adam., 1C. C. B. Present, Honorable Sir R, Paemes, 
President, in the Chair. 

An able and interesting paper on the rise and early history of the Syrian Chris- 
tians on the Malabar Coast, by the V’enerable the ilrcluleacon, iras read to the 
meeting by tlie learned author, to whom the thanks of the Society were miaiiimous- 
ly voted. It was farther resolved, that the paper in question bo adopted by the 
Society and be set aside for publication. 

It w.as then propose.d by Lieut-Col. Coombs and seconded by hieiit.»C.ol. C'itele'X. 

.. That it' is desirable wdth reference to several interesting 'memoirs and papers 
which have already been submitted to the Society, and to others which may here- 
after be receded, to adopt means for giving them earlier publicity than the neces- 
sarily distant and alow publication of the Society’s transactions will admit ; and, 
that independently of papers read before the Societ}^ and of notices of their meet- 
ings and proceedings, the publication under the auspices of the Society of rt moiitb- 
ly or quarterly journal, simibu* to the Asiatic Journal of Calcutta, would, by afford- 
ing a suitable vehicle for occasional essays and papers connected witli objects of 
oriental literature and science be in strict furtherance of the professed object of 
the Society, and likely to prove if adequately supported and encouraged, eminently 
and extremely useful. 

^ The foregoing resolution having been discussed, w^as agreed to, and it wm resolv- 
ed to refer the same to the Committee of Papers in the Asiatic Department, to 
arrange the details and adopt the necessary measures for cariying the plan into 
effect. Several works were presented and thanks voted for the same. • 
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VIL— Anaitsis.' o'f' Books.: 

Seventeenth mlmne q/' Asiatic Researches, or Trmisactiom of the Society 
iutedm Bengal for mgmrmg mfo tke Bist or p, the Antiquities, the Arts mid Sd- 
' mces and Literature of Asia. 1832. 

Tliis volmiie is prefeced witli an address' from the Society to its late Secretary 
Mr. H. H. Wilson,, upon the occasion of his departure to Europe, which will' be 
found priatecl at lengtli in the Journal, vol. i. p. 563, 

I The first paper is a Siatisfkai Report on the- Bkotia Me'kak of Kemmn, hj 
G. W. Traiil, Esq. Gommimoner. It forms a supplement to the more elaborate' 
report by the same officer o:n the district of Kemaon, printed in the sixteenth vo- 
lume of the Asiatic Researches, 1828.' 

' The Bliot Mehais, forming in extent one-third of the Kemaon province, are 
hounded at the north by the table-land of Tibet, on the south they extend to the base 
of the Himalaya range, and are irregularly defined, piercing through the barrier 
of the sno'wy range at the passes of the five principal rivers, Mana &ml NUi, on the 
feeders of the Ganges ; Juwar, Darma, and Byanse, on those of the Sarda or Gogra, 
These iimlted valleys, or gorges, are the only productive and inhabitabie parts 
of Bhot, the rest consisting of 'snow and barren rock. 'They are elevated 6000 feet 
above the sea, while, the peaks around them tower to 20 and 25,000 feet.. The Bho- 
tias insist that the zone of snow is continually extending, and cutting off passes from 
one valley to another, wTiich were formerly. passable at least for a few days .in" the' 
3 ^eai% The only accessible roads now follow the direction of the streams, and ow- 
ing to avalanches {khin gul) and slips {pair a) require constant toil for their pre- 
servation. The Niii is the most practicable pass, but at many points ponies and cattle 
are forced to be raised or Imvered by means of slings passed round their bodies i 
There are but 59 villages and 1325 houses, and about 10,000 inhabitants in this 
mountainous district, of whom nine-tenths are Bhotias or Tibetans. 

For lialf the year the ground is covered with snow, and an interval of four 
months without a fall of snow, forms an uncommonly favorable summer ! 

Phapar and Xlgal, two varieties of buck* wheat, Ud Jao and Jao, beardless and 
common barley, are the principal agricultural products of the province. The Pha-~ 
per seem indigenous, as it is found iviid on all high mountains. Wheat and 
a species of Amaranthus, yield an uncertain crop. 

Turnips and leaks are the only vegetables raised in Bhot ! hut many useful roots 
and herbs are spontaneously produced, among these are, the wild garlic, ce- 
lery, rhubarb, frankincense (mari or halcJiar), laljari, chora, btioihes, and MtM, 
objects of export to Hindustan. The rhubarb is somewhat inferior in its color and 
properties to the Turkey, and the Bhotias do not take it inwardly, though they 
apply the powder to w’ounds and bruises : it is also used as an ingredient in the 
formation of a red dye, in conj unction with Manjith (very abundant here) and 
.potash.” 

Among the fruits, Mr. Traill enumerates the gooseberry, currant, raspberry, 
strawberry, and pear. Whilnuts and bazlenuts are common, but small ; apricots and 
peaches do not thrive. '"Oaks, pines, the celebrated Deodar, and the Suryl or Arbor 
vit®, with trunks of 20 and 25 feet in circumference, are common 5 to them succeed 
the Rhododendron, the king pine, the yew, the Na^pati, or white 'Rhododendron, 
(used as snuff,) Bmdkara or^ juniper,- and above -all, ^he ShoJ (ffmrm), or birch on 
the very verge of perpetol snow'^, ^ ' 

^ See note k page S3r* 
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The domestic animals are the common liillblack cattle^ and the or Fa| of 

Tartary ; the JiUti aod Garju are prolific mules between these tr'-o* rffr3" serviceable 
for carrijiffe : sheep and goats, nsec! also for burden ; stout ponies, called (logs, 

/the Biunmt, tamed,) and cats. The wild animals are the Batjl or lawny boar; the 
Mkafiii:: wiltl sheep ; Emtufi^ musk deer; the a brown marmot; the 

Mukm', ferret, and rats with short tails. 

Tiie Idrds peculiar to Bkoi are the falcon and liawk, tlie (bird of 

show ), ptarndgan ; Mulm. \7ikl pigeon, and Kyang, or cliough, with (scarlet bill and 
kgs. The Bkaunr or wild bee builds its nest on the soiitiieni aspect of the Hima- 
iaya. 

Of minerals, ?»fr, Traill mentions iron, sulphur, and yellow orpirncnt. The fossil 
bones called Bljli httr are chielly foand at the crest of the Aik' pass, mil 17,9110 feet 
high. Hut springs are mimeroiis, and there is reason to suspect that a volcano 
'.exists on the peak. ' , 

We have not space to follow the author into the histoiTand manners of tlie people 
who inhabit this secluded tract : they derive their oE'igiu from Til’jet hut ^hew asi 
equal' adfiiixtiire of .Hindu in their institutions. It would hare been iiiterestiag to 
have added a imcabulary of words in the unwritten Darma dialect; spoken by the 
aborigines of the country. 

Situated between the Tibetan and Gorkha powers, the Bhots have had to pay 
lor the protect! 0 .n of both : and being the key of coinmerciai iiitercoiirs.e between 
Tartgry and Hindustan, the rtvmvtQ j mm ^ raised from this iimiteci population, on 
(theiritroductioa of the British OoFerament, in 18/2, miiountedlo so large a 

snni as Rupees 11, 565. By an ealigliteiied-policy, the transit duties were soon after', 
all '.abolished, .aad though the direct receipts were'4hus reduced to .one-liayV the in* 

' crease of .trade-miist have amply compensated .for the loss. ' 

The principal exports from Ehotia to Tibet or Elkmiis {snowland) consists of 
grain* calico, hardware, broadcloth, ghr, sugar, and timlser. The imports are 
salt, -the natural produce- of -lakes in iThmte, 15,000 maiinds -. tinml or also 
the natural produce of a lake ; in this article there was much speculation for the 
British market, and the import increased from 1500 to 20,000 maunds in 1818-10, - 
a quantity far exceeding the demand in England. The supply has since fallen to 7 
or 8000 mds. The other imports are wool, shawl-wool, gold dust, and u few trifling 
nrticies. As the imports from, 1.8 16 .'to 1821 much exceeded the exports, a large 
amount of Furuldiabad rupees found their way to HuudeSi of which they have be- 
come the favorite currency. 

Mr. Traill’s able report terminates with a few remarks on the province of 
lliundis^ of which a full account has already been given in the Journal in Mr, A. 
:,-G.som,a’s. Geographical Notice of Tibet, (voL i. p. 124.) - 

II. — Tlie next paper is an Essay mi ike mode of performing the mithmeiiGal 
operation of the ea traction of roois^ as practised by tke Arabs, and gken in ike 
Ayoun-ool-Hisah, by John Tytler, At first sight this paper appears rather iengtliv, 
but its subject is one which it is difficult to compress so as to render tiitelligibie, and 
indeed without a dijigram it is by no means easy to render it Inteihgibie at all. 

The BiaoaMal formula of any power (a -f- is ^ ^4- 

I 2 

&c. ...... This may be considered as consisting of two terms tf» and 

6 4-— Supposing a given aumber to consist 
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of more tliaa « figures, , and consequently to 'be of tlie form, eX I0» +f then if 
■un be tlie nearest approximate power ,'to e'and if XlO^ = t? and 

, ' ■ ■ n, 1 

^ , '^'5® ■ supposed to expound a^ and v^t to expound s -|* 

t 

§,2 „ , , „ . gM j tlie complete ^itb roof of e X 10^ 4*^ will be found by finding an 
approximate will power toe, and then seeking such a number as when substituted 
. 18 ^ 

for b in «««■““* b •+* — ^ 2 p ,, ,, gw will render the sum of this ex- 
pression and the product of the nearest. wth power already found into lO” , less or 
not greater than eXl0^4*^ or And this operation is to be repeated 

according to the number of figures in, 

Our books of aritlmietic contain nothing farther' than' the above statement, and 
leave the mode of finding ,.the second number of the -root, and of its successive invo*' 
liitions and ' multiplications into its proper co-efficients, entirely to ■ the student. 
The Arabian arithoieticianSj, with -a good .deal of ingenuity' certainly, (whether 
well or ill directed is another question,,) have hwented a. table or diagram in 
which, by a sort of mechanical process, the soughfnumber ^ by, the bare process 
of multiplication into one figure, and addition to the number above it, ' is succes- 
sively involved to all its powers, multiplied into' all its co-efficients, and the sum of 
the whole found, ' ■ : 

The Arabians give to their diagram the quaint name of ShuluM-Mnmhuree^ or 
Pulpit, or, as Mr. Tytleii more grandly translates it, Anabathroidal diagram. The 
figure consists of ascending steps like those nf the stairs of a Mohammadan pulpit. 
The etymologies of by far the greater part of our technical terms are not more ra- 
tional. 

The Arabian operation, in fact, is a very careful mode of finding the result of 
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^ SO as not to repeat any of the steps or per- 


form the same calculation twice over. With our present improved methods, 
it is seldom that the arithmetical extraction of roots of high powers is 
performed j but were it often required, we should soon find the necessity of 
attention to this matter, and of some system in arranging our operations^ so as to 
avoid doing the same thing over and over again. 

Such mechanical contrivances have been employed by the greatest Mathemati- 
cians ; it will be sufficient to instance the celebrated square, almost on the prin- 
ciples of a magic square, invented by Sir L Newton, for solving equations by means 
01 converging series* A mind curious in tracing analogies, might discover in the 
Arabic anabathroidal diagram, some traces of that reasoning which must have led 
to the discovery of the wonderful calculating machine of Mr. Babbage. 

To <rive an idea of the Arabian method, we shall here extract the approximate 
6tli root of 166,571,800, which is the two first steps of the example given by Mr. 
Tytles. In the original diagram longitudinal lines are drawn between each two 
figures : for those we have substituted dots, and the several steps of the operation 
are numbered I. (which is at the ' bottom)' II.'lH. &c. To abbreviate, let 10 be 
denoted by 166 by e, 571800 by r, 2 the'approximate 6th root of 166 by a and 
3 by b^,ani the effect of the several operations -will- be -as' marked ia the following 
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VI. 

¥If, 

■XLVI. 

,XLV. 

XMV. 

„*XVIL 
XVL 
" XV. 

XLIIlJ 


102571800: 
. 84035889- 


= V X «?==i 2 ^or 6lli power of approximate root of e or ' 

Subtrahend. . ^ 

- (q — ^6 4 . y ResolFend. 

: XLV X 3 =6 < 2 ^ d 4 . 15 5'^ 4* 20 // JL k " 

4- A AS -i. i.6 3 0 ^. . ‘ 


28011963: 

,8811963= 

192.. ...= 
192.. 

i6Cl. = 

32.. ....= 


5^ «4“ 6 a <p M 


' .ifi or second Subirahcicl. 

■ '■ # 55 ^' 4* 


: XLIV -4 XVII =: 6 4)^ 4* 15 ,/Z 20 " 

15 ^3 4 . 6 a ^ 4* .5’^- 

= XLIII X .3 „™ 15 ■®‘‘‘ ^ 4 20 52 .j, jg ^^2 .g ^3 . 

6 ^ 5*^ 4 ^ * : 

: XVI X =z 6 
rXV 4 ' 

z XIV X a — 5 

: IV X ® = 0^. 


..293/321= 


XLIl.’.... 537321= XLI X 3 
•XXV.i..2M.. 

XXIV.'240.. .. 
XXIil.iltiO.... 

XIV.! .80.... 


■ xm. 

. 64 

IV. 

!. 16 

.■ .XLl. 

!.,,’ 

"■'■■'XL. 

: • * * • 

XXXI. 


""7-.^XXX. 

.;ia! 

xxix.;-8o. 

."■ ■ XX'IL 

80. 

'b'':-vb'7',iXXI. 

.48 

'■^.':XII. 

.32 


.24 

ni. 

..8 

ixxix. 


.XXXVI'II. 


*xxxv. 


."'.■■■XXX'IV, 

^*60* 

.. xxxiii: 

.20. 

.. X'XVHIJ 

,40. 

.."' XXVIl.l 

. 16. 

XX. 

.24, 

, .... 'XiX. 

.12, 

X. 

.12, 

IX. 

..8, 

n. 


* XXXVII, 


/XXXVL 

* 12 . 

XXXII. 

.10. 

XXVI. 

..8. 

XVIO. 


■ Vill 


I. 

,.,2, 

"• The only parts 

with m asterisk. 


XLll + XXV = 15 a* <j>* + 20 a’ J + 15 a= d,ns + 

(t a <i> 5^ 4 5-b ^ 

- -Slv X + 6 « f 

= xxm 4 XIV =r. 15 

= XXII X fz =: 10 aK 
Z XIII 4 IV =: 5 
= XII 'x -a =z4 
= III X a, =: 


i'^ ^ 5 4 6 « . 

1/^ XXAiX: 3 =r 15 5 4 6 e c5 -I- ■ 

; =: XXX X ■ ■#'‘'.=: 20 <hK * 

, «:r XXIX 4 XXII = 1 : 20 a\ 

, = XXVIII X a c=: 10 
,== XXi4XII=i0a35b:: '■: 

.,...,-=: XX X 6aV. 

..=:Xl4:lH:==:;4a^^^^ 

■ , SIS X\ K a iS:"3 \a®V' 

'..ss:li'X7:«'=:' "b ■ 




,.636fc XXXVIII 4 XXXV = 15 4 ^ + $'a 4 . 5 4 

KiflO — 'WWTy w T _ , , * T » 


,= xxxivx^2=. ul2^^: 
. s=:XXXIII'4 XXVIII = 15 
.= XXXII. «zz:5 a2, 

. = XX:VII4XX=:I0 

.sr XXVrX az=: 4caK 

,z=:XlX+X=z'G'a^ 

. =„ XVin'. X a' =: 3 a^, 

.= IX4n=3a-V , ' 


. 123= 


rIXl=«'X'a.=^a\ 

XXXVI X p 4''il = 6'a^dl> 4 
XXXII 4 « = 6 a. 

'XXVI 4 a == 54 ^. ' ■ 
^XV1II4^^^Z^'=='4«,''' 
TOI'4:'<^'':==:'3 a, :, 

::I:4Ivf «:-4''':«'==='2^^ . 
z a or approximate root of e. 


..... ... ^ ^ be remembered, tliat.lf ,fche,re be .a.eveii^roir of • 

%ures to 8811963, and thete^be added to, or sftbta^^ fromit, another row. so that 


I'glg,] 'dmhjsisof Booh'.^-- ; ^ ^SSi- 

tlie units of tlie secotti maybe uncler tlie figure .in tlie 9 # place of tbe first, tbe 
tens of tlie second under, tlie,' (« -4*, ^1)^ liundreds., under, place 
« 4 . 2 &c* tfiis.is inreality adding or, subtracting the product, of the' se€ 0 ..ndM 
8811963 

.'.'^192,^ ' 

,*^813883' is in reality 8811963 +■ 192 X 10, 

, Again '.SBl '.1963 , 

' '192 

‘l83ilS=8811963 +192 X 


and so on to 8811963 
„ 192 ' . 


28011963 rr B811963+ 192.x 10^., ' / - 

Tlie course of the other operations, by which' the co-efiicients , of the Binomial 
T'heorein are formed by saccessi^^e 'additions' of the several orders of figorate num- 
bers, will be obvious to any one who takes the trouble ' of tracing them in the order 
of tlie diagram ; for the mode of repeating the whole operation, so as to find roots 
of many figures, we must refer to the original ..paper : a little consideration however 
of the diagram already given will render that obvious also. , 

The method, here detailed gives no more than the integral figures of the root^ 
and the Arabs being unacquainted with decimal fractions, could go no farther. To 
remedy this, they employ a formula for finding a fraction, to be added to the 
integral part of the root, so as to give a nearer approximation. 

Tlieir foraiiila is this; Let be the approximate uth root of M and M-mn r 

+ lessthanMaad consequently ^ 

is a nearer approximate «tli root of M. as may be easily prored. In this case r and 
(»j+l)» are found by the last revolution of operations in the Anabathroidal 

^Ssformula however is imperfect, and when applied to hfeh powers, pro- 
aneos .reat errors : in the square it never can be greater than s, but in seeking, for 
^ I .1,.. fith root of 396, the error is more than 152#. Hiis imperfection the 
example, tl anxious to remedy : their method is this; if in 

“veTrmula n=2, that is, if the root sought be the square root, then 

r 

—becomes m + - 


l»».d .<.+.^^,“““'“'“- + 4;^ “* 

2 ✓ 2^ \ ® (4 M + i )r— "4 

then ^ (4 )» + If. 

NOW this expr.sion.e^^^ 

*r'”tlTtS — d^oti greher than the truth, and in this case the excess of 


1 + 1 


and the dilference between the 
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; as Tboiigli tlie 

: forniulaj ;wlieii foundj^ simple, yet tbe dlffieulty of actiially tlndiwg it, witli 

, tlieir limited .means, must, liare ■ been -very great. It was like tlie linikis elevating 
tlie immense ' blocks of Slonetienge withoyt meckanics. Most probably it was 
discovered by long and laborious tentstioii. 

Tbe aotbor tkea discusses' the effects of assuming as the approximate squarfe 


.root the foraiwia m 4*'" 


• ia which ; 


:.to the Arabs,; we. omit, and shall sum up the whole ia liis words*— 

. ^ We may lieace form some Judgmecfc how much the old ariOimeticIaris must have 
been perpleseci and retarded by the labour of long* multi|ilicati(m. We,, wfio enjoy the 
beaefits of the great discovery of Logarithms, can now scarcely form an estimate of the 
difficulties with which they had to contend from this want, and the facilities v^hicli, w'C 
enjoy from their use. While, therefore, the Arabian method of exlracfion may inspire us 
with more gratitude to Lord 'Napier, we must not too hastily condemn It as uselessly 
laborious, till, we can show that, without a knowdedge of his discovery, we could have 
more liappily succeeded in the facilitating and abhreviation of c'dlculatioii. Should, after 
"all these considerations, the intentioa of the Arabian operation be thooglit of little value, 
and the labour employed to accomplish it misused, yet the artful coiitrivances by which 
it is attaioed, and . the skilfnl. adaptation for this purpose of the simple principle of the 
tariation 'of die signibeatioii of symbols from the variatioa of tlieir situation, mast, I 
.tliialvji in 'justice, always cause' the Pulpit- Diagmm to be considered a des-wTingiaoiiii- 
meiit of Arabic ingemiityf’ 

The Author concludes his essay— ■ . - 

With an acknowledgment of in y obligations to my veiy intelligent friend Bewai 
KaKIP: Ieb of Fatua pby Mm I was furnished with the extract of the Ayo«n-ool4iisafe, 
Ills treatise of Arithmetic formerly meutioned^, and his oral explanations eoabled me 
to comprehend the obscure and studied brevity of the Arabian Author * and from the 
same sources 1 derived those observations on the fractional part of the root which ibnn 
the basis of the concluding paragraphs of the present Essay,'* 

The treatise of Arithuaetic here alluded to, and named by its author, the Klika- 
■ iwit-ool-Ilm, is described in rol. xiii. of- the Researches, p. 466*. It is a very large 
.. work, consistiag of three parts: first, an account of Arabian Mathematical Science; 
nest, of that of the Hindus, and lastly, us much of the European as the author was 
ac{j[uainted wdth. The whole, we are happy to say, is in the course of printing by the 
Committee of Public Iiistraction, and will, -when complete, form aa invaluable store 
of information respecting Oriental Mathematics, 

The European part of the Khizaniit-ool-Ihn consists of two sections : first, a 
complete translation by the Dewan of Bonnycastle’s Algebra ; secondly, aa extract 
consisting of a collection of Geometrical Problems from the papers of the celebrated 
TtJFirzzoon Hosain Khaon of Delhi This person during his life, was considered 
we believe, the best Mohammadan mathematician in India, and he appears to have 
employed his time in translating European mathematical works into A tabic ; after 
Ms death, which took place some'yesrs ago, Government, we are told, wade strong 
efforts to obtain his MSS. but in consequence of legal disputes between his rek" 
tions these were unsuccessful, and the fate of the papers Is probably not known. It 
is much to be wished that they could be procured, 

« Etoay an the Binonmd Theorem, vok mil of the Researches, p, 46&*. The Dewm here mem 

tioaed is since de^ff* 








The above facts, tbe pains tahen byDewan Kanh Jee, In translating from Eng- 
lish, wliicli he understood very imperfectly, and in which (as he acknowledges) he 
was greatly assisted by the kindness of Henky Douglas, Esq, of Patna, and his ex- 
tracts from the papers of the Delhi mathematician, are strong proofs, notwithstand- 
ing the present fashionable doctrines, of the value set by Natives on translatioM 
from Engllsli works, when, well chosen and judiciously executed. ' 

Tufuzzool HciiSAiN.,,Iv,HAUN’s choicsof Arabic for the vehicleof his transiatlous' 
;|s also a proof that Iritelligent Natives do not see the advantages of proscribing that 
language SO' clearly as we,., 

[Tii he Continued-^ 

JL— Madras Journal of Literature and Seieuce, published under t?te mmpkes of 
ike Madras Literary Society and Amiliary Royal Asiatic Society ^ edited by 
ike Secretary, No. 1, October 1833, price to Subscribers 3 Rs. per quarter. 

We cannot but feel highly complimented by the appearance of a new periodical 
at Madras, professedly foimded on the model of our own journal, and imitating 
our arrangements even to the style of the title page, the price, the number of pageSj, 
and the gratuitous conduct of the editorial department. We look upon it not as a 
rival but as a powerful auxiliary, and we hail it as a guarantee of the revival of 
the efforts of the Madras Literary Society. The publication of Researches in an 
occasional quarto volume at distant periods has been adduced as a bar rather than 
an Incentive to contributions of a learned nature, while the limited sale of such 
works makes the printing charge fall heavy on a small Society : this has been 
partially felt in Calcutta ; and it has led at Bombay, as at Madras, to the absorp- 
tion of the institutions there into branches of the Royal Association at home. Under 
the new system however of giving rapid publication, free of cost, to short interesting 
and ephemeral papers (in which the Bombay Geographical Society may also easily 
join by a similar journal for the west of India), the independence and orientality 
of each might still be assured ; while by a combination of the means and labours 
of the three Indian Societies, a volume of Researches might simuUaaeously be 
kept in hand at Calcutta for their more erudite and lengthened cominuiiications. We 
have not room to notice the contents of the Madras Journal at present, but we shall 
not scruple to extract matter that will be interesting to our own readers. We sin- 
cerely regret the uutimely end of Lieut.-Colonel Coombs, whom we perceive to 
have been one of the chief promoters of its establishment. 


VIII. ---Miscellmeous, 

Circular Insiruciiotis from the Geological Society ^ for the Collection <f Geological 
specimens^ with a plate. 

[We beg the attention of our Indian geologists to these simple instructions ; to 
which we have only to add that numbers should. be put on, the stones, where 
possible, as paper labels are soon destroyed by insects in this country.] 

L The Geological Society begs to impress upon the minds of ail collectors, that 
the chief objects of their research' should be specimens of all those rocks, marls, or 
ck^'S, which contam shells, plants, or any sort of petrifaction. 

2. The petrifactions should, if possible, be kept united with portions of the rockj, 
sand, or clay, in which they are found j It being more desirable that the mass sliouM 
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■Ije'examkcd carefully 'Wlien l^ronglit to Englasidj than that any separation of the 
sliells sljoaM he attempted, at the' time of their colleetioii. lliis injiinctioiij however 
. does not apply to those cases in which .the shells fail readily from their snrroimdlng 
matrix ; but, in this event, great care must be taken of the petriihctions, by rollmg 
tlieai ill paper, or some soft material. 

3. If several varieties of stone are seen in ' the same cliff or qwany, and partica- 
larly if they contain any petrifactions,, specimens of each should be taken, and 
niumbereci accorclmg to their order of succession ; marking the iippermo.si No, 
and thence descending with Nos. 2, 3, &c., making as correct aa eslimafe as time 
will pe-i’mit of the' thickness of the beds. 'None of these specimens need be more 
than 3 in, square, and one and 'a half or two thick, 1.) 

' 4. If the ..rocks are stratihed, that is, divided i'nto beds, state whether they are 
horizontal, iiicli.ii€d, or twisted. If inclined, obseiTe pretty nearly at w hat ariale, 
and to w.liat point of the compass they dip;. if twisted, a sketch, however slight, 
is clesi'rabk. ■ — N.'B, The true dip can seldom be ascertained without examining 
the heels on more sides than .one. 2.) 

■ ■ 5. One kmd of rock is occasioimlly seen to cross and cut through the 'beds of 
another. In such' a case, observe whether the heels are in the .same plane on each 
'Side of the intriiding rock ; if not, mark the extent of the disturbance, and. also, if 
there be any difference in the nature of the stone of wlueli the beds are ' composed, 
at those 'points where they touch the intruding rock, Take S'pecimeriS"'..from 4he 
Junction, and' make a sketch of it. 3.) ■ ■ 

. . '6. ' 'Where there are wells, get a list of the beds sunk .throiifh in digging' them' f 
'.specifying the thickness of each stratum in. its o.i’der,, from the surface cknve wards, 

' .f.." in volcanic districts, procure a list of the.voka.tioes now' or recerilly in action, 
and of those which are extinct ; stating their position, their dislance from the sea 
m any 'great lake ; the. extent, nature, and, if possible, the age, of particular st.reams 
of lava, or the relative age of different streams *. also whether the lava currents 
conform to the valleys, or are seen at different heights above the present rivers ; 
and also if any gravel beds be discoverable beneath the streams of lava. {fig. 4.) 

■8. ' Note the names of all places known 'to contain coal, bitumen, sal?,, iii'abasler,' 
metallic ores, or any valuable minerals, specifying their extent, and t'ue nmure of 
the rocks in which they occur; but do not bring aw^ay large quantities of iron ore, 
spar, sa.lt, &c. 

9. '.' . Is ., 'Cases of coal-pits, specim.ens of ' the coal itself and of the beds passed 
through to obtain it (especially when plants have been found; will be Valuable. 
State whether limestone, iron ore, or springs of bitumen are found near the coal ; 
and if the limestone contains shells, collect abundance of them. 

10. Make particular inquiries whether, in digging gravel-pits, or beds of sur- 
face clay, mud, and sand, the workmen are in the habit of hndisig any bones of 
quadrupeds ; and obtain as many of them as possible, selecting particularly teeth 
and vertebrae. 

11. Search also for bones in cracks of rock, and in caverns. In the latter, llie 
lowest pits or hollows arc most likely to contain bones ; and If the solid rock be 
covered with a crust of spar or marl, break through It, and dig out any bones, lioras, 
or pebbles from beneath, [fig, 5.) 

12. Observe if the surface of, the country be strewed over witli large blocks of 
, ftone ; remark whether these blocks are angular or rounded, and whether they are 
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)f the saaie or a different nature from the stratum on which they are laid. If the 
latter,: endeavfjiir to, trace'„them. to their native bed. Note the different hei§:hts at 
!,vluch gravel , is ioiiiid, and whetheror not it is.' composed of, the same rocks as the ■ 

Mljoinii%^conntry.,,,', ' , , 

13. Nautical collectors are requested to separate, and preserve any shells 'or 
morals which .may be brought up, either with the lead or, the anchor; noting, .the ' 
iepth a'od the locality. , 

14'.,, On. coasts where there is a considerable ebb tide, and where the shore con- 
sists of rocks V osv clay containing fossils, some of the best of these petrifectiuns 
aiav' he looked for, b}*' breaking up with.a,p.ick-,axe the shelving beds .exposed at 
I'o'w' water. ' 

,1,5.,,. In making sections, or memorandums, .distinguish,, well upon the coast, 
between masses' which have' simply slipped and fallen away, and. the real, cliff itself, 

„16, . '.When drift wood is met 'with at sea, collect pieces of it : note the. longitude 
and latitude, the distance from the nearest land, and the .direction of the, current by 
wiiich it has been borne. Examine well the state of the floating mass, and see 
whether any roots or leaves be attached to it. 

17. Every specimen should be labelled on the spot, or as soon after collection 
as possible, and then rolled in strong paper, or any soft material, to protect its 
edges. 

IS. A heavy hammer to break off the specimens from the rock, and a smaller 
one to trim them into shape, are indispensable. If the larger hammer have a pick 
at one end, it p'ili be found very useful in digging up and flaking off those thin 
shelly beds which usuaiiy contain the best preserved shells, d:c. A chisel or two 
are .also desirable. 

19. Tlie recommendation expressed in the instruction No. 1, may be repeated ; 
«*— Tliat it should be a generalmaxim with geological collectors to direct their prin- 
cipal attention to the procuring of fossil organic remains, both animal and vegeta- 
ble. These are always of value when brought from distant countries; especially 
when their localities are carefully marked ; but when the rocks contain no petri- 
factions, very small specimens are sufficient. 

2. — Mirrors of Ftisible Alloy, 

Berzelius has found that by the union of nineteen parts of lead and twenty-nine 
of tin, fusible alloy is prod need, which affords, on cooling in thin plates, very bright 
surfaces. A convex lens dipped several times into the melted alloy, yielded from 
the surface dipped, a concave mirror of great lustre. This, mounted upon plaster, 
was preserved for some time in the air untarnished. Dust destroys these mirrors^ 
which will not bear wiping. — TraiU de Chimie. 

3 , — Liverpool and Manchesier Railway, 

It appears from the account of the Company for the half year ending the 31st 
December last, that notwithstanding a diminution of nearly 74,000 in the lumiber 
of passensrers during July and August, (supposed to have been caused by the cho- 
lera), the" loss on this account had, in a considerable degree, been made up by the 
greater quantity of merchandize conveyed, and a. reduction in the general expenses 
of management. The total number of passengers during the half year, was 182,823 

the receipts ^43,420, The merchandize conveyed amounted to 86,642 tons — 
receipts £$7,7U, The; expenses, including '.£12,646 for repairs of engines, 
amounted to £48,278, leaving a clear profit of;£37,781, which enables the Com- 
pany to malie a difidendj for the half yearyof four 'guineas per sliarev-MecA. May, 
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^ the Colossal Idols of Bamidn, By Lieut. Alexander Bunies, 
Bombay Army. 

On the 2Srd, we readied Bamian, wiich is celebrated for its idols 
nd excavations. These caves are to be seen in all parts of the valley 
or about eight miles, and they still form the residence of the greater 
>art of the population. They are called Bfimac¥' by the people. A 
ietached hill in the middle of the valley is quite honey-combed with 
hem, and brings to our recollection the Troglodytes of Alexander’s 
listorians : it is called the city of Ghulghula, and consists of a con- 
ioued succession of ca\^es in every direction, -which are said to have 
een the work of a king named JuldL The hill of Bamidn is formed 
if hardened day and pebbles, which f cinders its excavation a matter of 
ittle dilSculty, but the great extent to which this' has been catried 'excites 
ttention. Caves are found on both sides of the valley, but the greater 
.umber are on the northern side, where we found the idols j altogether 
hey form an immense city. Labourers are frequently hired to dig in the 
uins, and their labours are rewarded by' rings, reliques, coins, &e- They 
generally bear Cafic inscriptions, and are of a later date than the age of 
dutiAMMED. These excavated caves' or houses have no pretensions to 
rcliitectural ornament, being no more than squared holes in the hill ; 
ome of them are finished in the' ^shape'of’a dome, and have a carved 
rieze below the point from which.' the cupok' 'springs. The inhabitants 
ell many remarkable tales of the me in particular, 

hat a mother lost her child among them, .and recovered it' after a lapse 
tf 12 years I The tale need not-he/beKete^^ it will convey an 
dea of the extent of the works. There ard excavations^ on all sides of 
he idols, and in the larger one half Sl^’? find (juarters, 

S n 
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Bamiihi is subject to Cdhnh and would appear to be a pbice of bigli 
antiquity ; it i? peiiiaps the city which Alexander founded at the base of 
Paropamisiis before entering Bactria. The country indeed from Cd- 
hd to Bdkh is yet styled * Bakldar-zmntnl or tlie Bakliiar coun- 
try. The name of Bamim is said to be derived fr«)m its elevation, 
^ Bdmd signifying balcom% and ''-the affix d,and coiiiitr}-. It may be 
so called from the caves’rising over one another in the rock. 

There are no reliqiies of Asiatic antiquity which liai’e more nnised the 
cariosity oftiie learned than the colossal idols of Bmnhm, It is fortunately 
in my power to present a drawing of these imng'es. They consist of two 
figures, a male and a female; the one named Salsal, the other Suah 
AIama. The figures are cut in alto relievo in the face of the hill, 
and represent twm colossal images. The male is tlie largest of the two, 
and about T20 feet high. It occupies a front of 70 feet, and the niche 
ill which it is excavated extends about that depth into the MIL This 
idol is mutilated, both legs having been fractured by cannon, and the 
countenance above the mouth is destroyed. The lips are very large, 
the ears long and pendent, and there appears to have been a tiara on 
the head. The figure is covered by a mantle, wiiicli Inings over it in 
all parts, and seems to have been formed of a kind of plaster, and the 
image has been studded in various places with wooden pins to assist in 
fixing it. The figure itself is without symmetry, and there is no ele- 
gance in the drapery. The hands which held out the mantle have been 
both broken. 

The female figure is more perfect than the male, and has been 
dressed in the same manner. It is cut out of the same hill, at the 
distance of 200 yards, but is not half the size. One caukloot discover 
that her ladyship was not a brother or a sou of the twin colossus, but 
for the information of the natives. The drawing which is attached 
will convey better notions of these idols than a more oluborate de- 
scription. The ‘ square and arched apertures which appear in the 
plate represent the entrance of the diiFerent caves or excavations, and 
through these there is a road ^Mch leads up to the siumnit of both 
the images. In the lower cayes the caravans to and from Cihul 
generally halt, and the upper' ones are used as granaries by the com- 
munity, ^ ' 

I have now to note the most remarkable curiosity in the idols of 
^Bamkm, The niches of both havd.beeB at one time plastered and or- 
namented with paintingS'Of hiiman.figures, which have now disappeared 
from all parts but that immediately over the heucis of the, idols. Here 
the 'Colours as distinct as in the Egyp- 
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tian tombs. There is little variety in the design of these figures, which 
represent the bust of a woman with a knot of hair on the head and a 
plaid half over the breast, the whole surrounded by a halo, and the head 
again hy another halo. In one part I could trace a group of three 
female figures following each other* The execution of the work is 
bad, and by no means superior to the pictures which the Chinese make 
in Jinitation of,., an European artist. ■■ ■ 

The traditions of the people regarding the idols of Bcmiim ara 
vague and unsatisfactory. It is stated that they were excavated 
about the Christian era by a tribe of kaffirs (infidels), to represent a 
king named Salsal and his wife, who ruled in a distant country, and 
was w'orshipped for his greatness. The Hindus assert them to have 
been excavated by the Pandus, and that they are mentioned in the 
great epic poem of the Mahdbhdrat, Certain it is that the Hindus 
on passing these idols at this day holdup their hands in adoration, 
though they do not make ofierings, which may have fallen into disuse 
since the rise of Islam. I am aware that a conjecture attributes 
these images to the Buddhists, and the long ears of the great figure 
make it pro]:»able enough. I do not trace any resemblance to tlie co- 
lossal figures in the caves of Salsette near Bombay, but the shape of 
the head is not unlike that of the great trifaced idol of Eiephanta. 
At 3I(m?keaia, in the Pcmjdb, near the celebrated " Tope/ I found a 
glass or cornelian antique wdiich exacthr resembles this head. In the 
paintings over the idols I discover a close resemblance to the images of 
the Jain temples in Western India, in mount Abu, and at Girvan. and 
FaUtmia in Katyicm\ I judge the figures to be female, but they are very 
rude, though the colours in which they are sketched are bright and 
beautiful. There is nothing in the images of Bamidii to evince any 
great advancement in the arts, or what the most common people 
might not have executed with success. They cannot certainlybe referred 
to the Greek invasion, nor are they mentioned by any of the historic, 
ans of Auexanber’s expedition, I find in the history of Timouelane, 
that both the idols and excavations oiBmnim are mentioned by 
Shezu^f 0-0 Din, his historian. The idols are described to be so high that 
none of the archers could strike the head. They are called Lab and 
Manab, two celebrated idols which are mentioned in the Koran ; and 
the wTiter also alludes to the -road which led- up to them from the in- 
terior oftliehilL There are no inscriptions ^i'Eamidn to guide us 
in tlieir history, and the whole of the later traditions me so mixed up 
with Am, the son-in-law of MhhAMMhn, \yho we well know never came 
into this part of Asia, that they are mosV unsatisfactory. It is by no 
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Account of the Earthquake at KuthmmchL ' [Hov, 

means improbable that we owe the idols of Bamitbi to the caprice of 
some person of rank, who resided in this cave* digging neigliboiirhoo^lj 
and sc light for an immortality in the colossal images which we have 
now describee!,. ' 


IL — Account of the Earthquake at Kathnaml&, By A. CaTiipbell, Bbg, 
Assistemt Surgeon^ attacked to the Reskieneg. 

On the 26tli of Aiignst last, about 6 o'clock p. m, a smart shock of 
earthquake was experienced throughout the valley, and the iieigii- 
bouring hills, westward in the valley of Nagakot and Dung Bgas ; 
eastward at FmmuiK Bmieppu, Duikele, and Fhohtm CMk ; and south« 
ward at CMtiong, Ckkagarhg , Etomda, and Bissouiea. The shock 
was preceded by a rumblmg noise from the eastward. The inotioa 
of the eartli w^as unclulatory, as of a large raft floating on the ocean, 
and the direction of the swell was from north-east towards south- 
west. The shock lasted about 1 minute. At 10-45* p, M. of the 
same day another shock of equal duration and of the same character 
occurred, and at 10 - 58 , a tlikd and most violen|^ one coixiinenced : at 
flrst it was a gentle motion of the earth, accompt^iied by a slight rum- 
bling noise; soon however it increased to a degree, tlie earth 

heaved as a ship at sea, the trees waved from their roots, and houses 
moved to and fro far from the perpendicular. Horses and other cat- 
tle, terrifled, broke from their stalls, and it was difficult to walk with- 
out staggering as a landsman does on ship-board. This shock lasted 
for about three minutes in its fullest force. And the following is as cor- 
rect an estimate as can be ascertained (without official documents) of 
the damage done by it to life and property throughout the great valley 
and neighbouring districts of Nipai. It is believed that the two first 
shocks were harmlessf. 

Not by cbroaoineter, but by a good-going clock, wliicli stopped during tbe great 
shock. Its pendulum vibrated nortly south. [If the dock was set by^ the 
sun, the shock must have been 51 m. eMer thauin Calcutta.— £ d.] 

t I>oc.tor CampbelFs sttbsequeatktters wform us, that there have been frequent 
shocks of less violence since the above, 'many of which (on the 4l!it and IStli Oct 
particularly) were Mt at Calcutta,, Monghyr, Chltt^aug, Alhiluibad, and Jabalpiir, 
nearly simultaneously. On the’,2€th Oct. he. writes, At iOlu 45iB. a. m. a sharp 
shock of the dangerous or undulating kind occurred. The emhassv has retiirncd 
from China, ^ and I aiij informed that the great ^shock was noli fell at Lassa, so that 
il would ,^pear to have Weh confined' to India within the Himliiaya.”— Bn. 
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; Places « 


British llesitleiicy 
■; grounds j, •; 
City ef Kathmandu 

Smdh of Capital. 

Patftti, 

Sano s;aon, . . 

Harra Sitlclhi, 

Teshu gaon . 

Sell! gaon, . . • 

Fagali, 

KCiknah,^.. . 
Baglunati, . . 
Plmrphing, . . 

Chappa gaou, 

Peang, 

TuibUj » .» 

Bara gaon, . . 

Balij 

Pabon, . . . 

Sasanellyj 

Sana, , 

Hilis about basanel- 

East of Kafhmmidu\ 
ni the valley. 

Deo Fatan, ..... 
Hand! gaoii, . . * 

N% Dcsa, 

Bareli*, . . » - * . . 
Terai, . 

Gou Karan, 



Temples and other Buildings. 


I’none. 

Two pillars, built by the minister, each up™ 
j wards of 100 feet high : the large Temple of 
jjagarndtb, built by Run Bahadur, after seven 
285 years labour, and about a dozen temples, de™ 
40 stroyed. The modern-built garden houses of 
20 several members of the minister’s family hare 
25 'been rendered untenantable ; one of them, a 
16 handsome and ornamental edifice, has come to 
24 ithe ground. 

130 

80 A crack in the ground of 20 feet in length 
8 was observed at this village on the morning 
35 of the 27tli ; the entire number of houses in it 
8 was 206, more than a third of the whole were 
18 destroyed, and about 100 men have been much 
35 damaged. The injury sustained here is pro- 
iportionally greater than in any other part not 
ito the east of Kathmandu, 


0 1 0 20 


Cbangu, , 
Sankhu, 


Bhat gaon, 

Mmi of KathmanM 
beyond the valley, 
but iuthe immediate' 
neiyMourkood, 

Saugu 
Baneppa,. 

Nala gaoH: 

Pattouti, . 

Dulkele. 

Shulam Cbok., .. 

* One woman became 


I At the eastern extremity of Deo Patan is 
the Temple of Paspatndth, containing Pus- 
30 Jee, the patron deity of the Brahminical 
20 inhabitants of Nipal. The building escaped 
20 unhurt to the great joy of the rulers and 
9i) people of the land, who attribute the cir- 
150 cumstance solely to the interference of the 
8 blind goddess, in behalf of their favourite 
god, rather than to the stout deposition of 
brick and mortar. 

) A fine old temple destroyed, 

3 A handsome Temple of Maluideo, situated 
on a hill above Saakhfi, is reduced nearly to 

Won lini I 2 OOO ^*^tL total number of houses in Bhat gaon is 
200 1104 by Mr. Hodgson at 4.700, fth of 

the town is said to be destroyed, 2,000 is the 
average of many accounts, six or ^^ght line 
temples destroyed, and a statue Rajah R an* 

JIT oue of the Newar Ponces of the 

Bhat gaon division of the valley. 


'■ ■■■■Six-''persous were - killed...:Under, the, ruins of 

■21 one house in this village, their remains were 
tbund where they had gone to sleep. 

r 300- .'/■'A-.fihB' temple., destroyed here. ^ 

at this YiUage, her husband having been filled. 




Account ^ tie Sartlgna&e nf Ruth, 


mmihi. 



: Places. 


, Morfk~ett&t of ike, ml-\ 

, Uy and.nmre remfdB^ 

■ Dhiilaka,, . .... ** 

, , Kan Siag .Cliok, 

■Jiassa'j.V. 

..Kotiy',. ^ I ' ' j 

, ■ 'Llsli: 'gaoiij'' . .... ; | 

, . Sliipa'~t.lie , ■c’oiio'-l 
" try 'residence of ' , Co.- !„' 
■lonei " Riinbii- "Sinli' j ' 

',.20 iniles:dTOm Kath-i 
.Rsanciu. on the Lassal 

tile ,KotV 

, i ass, is seriously ia- 
■,Jo,recI, M'any" small 
, houses attached were 
Qcstroyeci , and ■ sere-' 

„ ' 2 ‘al' lires lost. ■ 

Ha.ctok, 

, :;Narb:cl;,.Pev,i5 

OoorkhaCan ton me o t 
or Cauipoo,. , 
Kirtipnri 
Thankotej 

JVe&i of i/ie vaHeu. 

Duny Byns andj 
nei^dibouring- hiUsJ lo 
Pewanpur, . . . , ’ 

'^'ayakolh, 

of IQUimrmcMj 

Bharmtuli, ... I 
Hukm afaon, 

- Toka g-oan,. y . « 

.*"“'1 ” I • 

. . Dhaniipur, . . ... ^ ^ ^ I ^ | ^ 
Chlsagarhyj 


Temples and other BRildiag-.,. 


0 i 0 




0 

0 0 


1 . 

1 

0 

ffA: 


iiilSif 


, .tills direction the 
jmore- sevemv fpR ■ 
jBhote frontier, on \he 
jJ'wkI to bare been ijeariv all d, 
it-iined aoont dOO lioose.; ; 50 

'frontier, a Janre norri;r;f 
pud an bridge waAlLro.td. 

p%ar report «u-.? ’ i)iat fr l 

t!.e earth‘«,ke took o id- ' T 

the hrmg of cannons were’ h 1 ',' " "f 

■■ground: anti iir tin's ■r'.ui*? V ^■^uder 
roadto Cassa is said lA the, hl^h 

mocked up" bv the f dlJn 

mounuinB. ' , from 


|L?t Sf 43' ^ 

lone mast liarekresenwl it* •*'' *'*“ ■‘“''tre 
SiBudtihist Temsie in the f,!i f 

«ion of that rJuAnAf T 

cnlar mound of brick wmt^ cir- 

■ : , ®piK or j 4 lt. .^«™punted by : 

» rt !ri'« '■»■ 

23 |n(!geand browofa hilV'i< o'fe%r'‘ i‘ **‘® 
sorrotmding- part of Kiel “‘Ifh''' 

■ are old and frail, Tn ."; 

. ^wkabitaots say, “ ''r|j..f «Kcapa, 

fOjous to the earthqiia’ue, o“ "thn'"’’*'" 

^0 night Itself, a ]L-,rp /jfA ?i 

3 fsevena streets of the fown'^ Paraded , 

■■ of the iniiabitaiitB * Tf 

«as reciprocal, for the mjurti! ^^B'.earaiice 
2 ;aliovred to continue liis m-nf ftngeP’ ras 
^li-admiring crowd, hrm ii tAT ' 

lo vision, hailed him as correct 

2 j tio„ of the <• grelVpttn^ih?^ 


>f the breastivMk'ftitin.''i’lif‘' ’ POi fion 

‘od the wall in manv olh! ' 

‘“km 'fortV^'^^riy Wored.^ 

Mch less » 
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The above shews that -the earthquake was rauch more severe to the 
.Bortli ; and , .east of the , vallev, than , here ■ and that ■■ even ■ ■’within ■ the^ 
valley it was much more violent to the east of Kathmandd than at 
the capital itself, or other places to the west of it. The town of BImt 
gmn is not more than eight miles in a straight line from Kaihmcmdu, 
and even there its violence must have greatly exceeded what it was at 
the latter place. To account for the immense disproportion in the loss 
of life and property at both places, something may be allowed for the 
more frail stale ot the buildings at Bhat gmn; but this is not sufficient, '■ 
and this eireurnstauce must be considered as inexplicable as most 
others attending tliis fearful phenomenon. The brahinans of Nipal 
say (and it is believed with truth) that the occurrence of a more vio-* 
lent earthquake than this is recorded in their histories. It was 
about 600 years ago, and then the cities of Mangah, Patan, and innu- 
merable towms -were utterly destroyed and thousands of their inhabi- 
tants killed'"' ; the modern capital Kathmandu did not then exist. 


IIL — Cedsits of the Population of the City and District of Mursliedalad^ 

taken in 1829. 

To the five or six accurate estimates which we possess of the popu- 
lation of the cities of India, we are happy to be able now to add one 
of Murshedabudj both city and district, wdiich we owe to the private 
or ex-ofiicial industry of Mr. H. V. Hathorn, while magistrate of that 
zillah in 18*29. The detailed statements accompanying this officer's 
letter to the Government will be published without doubt in the Trans- 
actions of the Asiatic Society, to which body they have besn trans- 
ferred : we proceed however, asonfonner occasions, to offer an abridg- 
ed analvsis of the tables, that the readers of the Journal may be in 
possession of all the accurate statistical knowledge of India furnished 
from authentic data. How easy would it be for every officer in charge 

The JyotlsMs say that the planets Jupitfet and Saturn were at the occurrence 
of this present one in the same situation as ^^vhen the above destructive one hap« 
peiied. From tliis aiTeater uaiscliief was for niany days after the 26th hourly ex- 
pected, and many lucky raoinents were fixed upon by the said astrologers for the 
catastrophe ; but all fortmiaiely.'have come to .nought, and although slight shocks 
coiffiiiiiccl to recur until about the 15tly instanVao addition has been made to the 
effects of the one great paroxysm of the 26th. 
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'of ■ 'a / town or a zillali. to ... 'employ .■ a few .of .the 'leisure liours^ of "'his 
police in, framiag reports ..of a similar nature,. 

'. Mr. :IIa,.thorn' describes .his'. mode of proceeding as follows r 

work '.was, done under 'my., personal supermtendence, through 
. the medium of the Darogas, who were furnished with blank forms, 
accompanied with . particular' .iiistructio'B.S' as to the mode to he adopt- 
ed in estimating the establishment of natives of rank and respectabi- 
lity, ill order to /be as accurate as possible in point of numbers, and at 
the same time to avoid giving oifence by requiribg a detailed state- 
ment of their dependants of both sexes.'' .“ I regret that my sudden 
departure from Mursbedabad, in 1829, and my absence in England, for 
a period of three years, on account of health, has prevented me from 
revising and submitting these papers at an earlier period." 

Population of the City of Mursliedahad* 


Names of Thannas. 

Mnmber o 
Miisul- 
man. 

f Houses. 
Hindu. ! 

■V 

■| 

I Total. 

1 

No, of In^ 
Musui- 
nmm. 

habitants. 

Hindiks. 

Total ' : 

Mura gowar, 

156 

300 

456 

".nSb' 

'"■■'1557' 

'. ' '2492' 

Pill Hasan Uliah Khan, 

1161 

936 

2127 

. 4780,:''' 

3554, 

8334', 

Man Uiiah basar, .... 

337 

1551 

1888 

18*1 : 

. 3557 

7398 

■ R'4}4 ':'B'azar ' 

1600 

1122 

2722 

4914 

■:"'B'425 ^ 

■' ■ ' 8339" 

Akhara Ramshah, .... 

330 

2978 

3308 

1390 

12132',''' 

13522 

Molfempur, ........ ! 

322 

1196 

1518 

11.74 

3854 

5'028 


1323 

:/'^/:/752-./: 

■ ';^2075 ' 

2871 

1627 

4498 

Nakla khiW, 

625 

593 

1218 

■■,■,'■1825 

'/■ 'I'yeo'',:,-! 

3585 

//Sh&nagarj? 

788 

897 

1685 

4000 

2282 , 

6282 

JiLn Mahomedpur,. . . . 

1375 

1849 

3224 

5820 

":5330,/:"l 

11150 

Kasim bazar, ........ 

491 

809 

1300 

1325 

2213 

3538 

Kalkapur, 

422 

778 

1200 

1602 

2314 ■ 

' ,3916 

Suja ganj, 

566 

2887 

3453 

2408 

12010 

14418 

:R,amsar, 

369 

1749 

2118 

1653 

6554 

,■'8207. 

Mahajan tola, 

269 

1551 

iS20 

843 

2146' 

,'■■' 2989 ■ 

Raibs^ri, 

939 

1979 

2918 1 

2510 

5356 ^ 

7866 

Asanpura, 

290 

1882 

2172 ' 

3043 

3109 ■ 

.. '■,':6i52'^ 

Berhampor, 

839 

1279 

2118 

4832 

7322 

, ' 12154,, 

Fo.r,t,/ 

2049 

749 

! 2798 

8324 

7984 ,, 

/'/, >',16308,' 

Total of the City, .... 

14281 

25837 

■401X8 

56090 

90086, , 

;/',146176' 

Add for strangers,. . . . 






787 

;Total,population, . . ... 



i 


. . 

1 146963 


males.;. females.:; 

Proportion of sexes, Musuloians, 2844 2 27648 

Number of inliabitants per house, MusulmAns,, 3.90 

Average of the whole, ........ 3.66 
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Names ,o£ 
Tliannas. 


Gokariij .» 
GowaSj •« 

Khto,.. •. 

Sulatabadj 

Sdfi^ 

Harharpara. 
Gofindparj , 
Sharsliergaiij; 
Kalyliagaiij; 
Nowadabj 
Jalingbi' , . 
Cbendaga 
RanitalaOs 

Banwa^ * . 
Mirzapur, , 
Bewdnsaray; 
Bliartpiir, « 


Number 
} of villages 
1e ' each.. 


149 

87 

1,14 

158 

,'128 

86 

121 

87 

,113 

33 

73 

70' 

157 

129 

104 

168 

141 

152 


Total of tiiel 
district, . . j 2070, 

■ Add for stengers o,r itOE-resklents,. 


Numbero 
Miisul- ' 
man. 

f houses 
Hindu. 

Total, 

Number 

tar 

Musiil- 

inans. 

)f IrilKibi- 
ts, 

Hindus. 

Total. 

2666 

7724 

10390 

. 12771, 

38045 

50816 

8395 

5427 

13822 

46716 

27653 

74369 

3702 

3413 

7115 

17863 

16070 

33933 

5612 

6904 

12516 

25368 

30836 

56204 

3021 

1795 

48!6 

28499 

■ 6163 

34662 

3862 

7290 

11,152 

16282 

36827 

53109 

1988 

6166 

8154 

12305 

27159 

39464 

8395 

5427 

13822 

40416 

27023 

67439 

, 868 

4626 

5494 

4444 

21865 

26309 

1782 

: 2732 

4514 

10460 

', 12311 

i 22771 

3944 

3619 

7563 

'19197 

20598 

1 39795 

613 

2302 

2915 

■ 2820 

10102 

I 12922 

5780" 

6733 

12513 

34649 1 

34768" 

69417 

'1'269 

3904 

5173 

5890 i 

,15500 

', '21390 

5080 

10739 

15819 

16441 i 

480,12.' 

, 64453' 

2862 

10682 

13544 

14576 ! 

51615 

■ ' '6619'X. 

4483 

4634 

9117 

21831 

22375 j 

44206 

6131 

3541 

9672 

26198 

18302 1 

:,' 44500 

70453 

9?658 

168111 

356726 

465224 

821950 


534 


822484 


ProporticB of sexes, Musulmans, 
Hindus, 


Males. Females. 
188036 168696 

241710 '223514 


429746 392210 

Total of tlie Town and District, Houses, 203229 

Iribabitants, 969447 

Ratio of inhabitants per house, 4.73 


W.-'-Lkt of Birds f collected m the Jungles of Borablidm and DholbMm, 
By Lieut. S. R. Tickell, 31^^ Eegt. N. L 

L Falco Lath AMI. Coivy Falcon P Latham, Male. From head to 
tip of tail IS inches, breadth of wings 40 inches; eyes orange yellow, 
bill and cere Mulsh, top of head in front grey, sinciput pale orange^ 
brown ; feathers streaked dark and produced into a long horizontal 
crest, the end feathers of which are black, tipped with white ; face and 
auriculars ashy ; back of neck and top of back, pale rusty ; feathers 
centered dark-grey brown ; whole of back, scapulars, primaries, and. 
part of tertials, dai*k clouded rich brown ; co?erts of wings pale rusty, 
clouded grey-brown, and blotched with white spots; some of the tertials 
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the samej,, greater' coyerts reddish ash-brown ; tail dark : greyish brown ^ 
barred,, broa.dly -with dark brown, and' tipped obscurely; white .(as are 
the tertials), under parts white ; , streak of black down centre of throat,' 
neck white tinged rusty, broad bars of rusty on breast and, belly, spots 
of the same on thighs; legs' clothed with short white feathers to the 
feet, which are of a horny 'color ; exposed part of the tarsi reticulated, 
claws black "and solid*' The head, is broad,, eyes protruding, crest 
erectile, bill 'Witli scarcely any notch, legs short and stout, body laiis*-; 
oular.und .compact. . 

:, ' ,This .subject was killed' at Sisdah, in Borabhum, in dense bamhii 
Jungle, occupying the interval between two' ranges of hills* It was 
one of a pair; the other, probably the female, appeared larger and 
showed more white on the vang. They perched high on the summits 
of tall decayed trees, and uttered wild plaintive screams. (The only 
specimen' seen.) . 

2, —-^(ffoneg Buzzard 9) Length 19 inches, spread of wdngs 44. .Fe- 
male. Eyes yellow, bill blue, lores green, top of head, nape, and sides 
of chin, (at base of the bill,) white, streaked brown ; whole upper 
parts uniform clear ambre-brown, brightest on wings, dunnisli on back, 
upper tail coverts pale rusty and whitish grey. Tail a hoary gull 
grey, primaries do. but darker and bluer : some of the outer ones 
nearly black, 3rd quill longest ; under part a clear reddish brown, legs 
yellow. (Tarsi reticulated.) Killed at Kosmak, in Borabhum, in thick 
grass jungle, perching on the ground. Stomach contained lizards. 
It was in company with the annexed. 

3, "’^Fauco HEKBiECOLA. Koliec Falcon, T. Female. Length IS 
inches, breadth 39. Aspect keen, body light and elegant, tail and 
wings long, tarsi elongated ; bill blue, tipped black, eyes dark, lores 
and legs yellow ; eyebrows, forehead, patch under the eye, and an 
indistinct ring round the neck, whitish ; whole upper parts pale brown, 
margined as in our female Kestrel (F. Tinnunculus), greater coverts 
dark lead brown, primaries brownish hoary grey, banded dark brown ; 
upper tail coverts white, with reddish brown crescent-shaped marks ; 
tail, two middle feathers full hoary grey, two next do. melting into 
rusty towards their shafts, outer ones pale rusty greyish white, the 
whole broadly bunded with sepia ; upper half of outside tail-feathers 
banded rusty and white : all the feathers tipped white. Breast, belly* 
vent, Stc. striped brown and fawny white as in female Kestrel. 

* The names of such birds, as have never come under my notice before, and are 
necessarily of my own coining, I have distinguished by the addition of a T. 
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This and the foregoing species appeared tolerably common m those 
immense tracts of grass jungle which extend with little intermissmn 
from near the Kossai river, to the base of the Lakismnf hills, ^ in Sa- 
trakehanf. They perch on the gi'ound, or on the small hah dl trees 
which are interspersed among the jungle, occasionally soaring with a 
lo4 steady flight over the top of the grass, in quest of prey. 
railed by the Hindus inhabiting those regions, Shahm and 
' Kohf ” and are much prized by the Coles for their hawking quahh- 
cations’ The stomach of the present subject contained greater part ot 

Nisosimius. Jungle Sparrow-Hawk, T. Size and 
«hape of English sparrow-hawk, upper parts and head a dun-brown ; 
upper tail coverts pale obscure brown ; tad as back, with four cloudy 
band- tipped lighter ; quills as back, eyebrows and forehead^hite : 

libers Hpped dark, auriculars, cheeks, and throat white with short 
brown striiL. Breast, belly, and thighs white, with transverse brown 
streaks, vLt white. Thigh feathers each a little lower than knee, legs 

iiJhomttiLdliLd.. Kifcd .t M.r=to, in 

T “™fD?rT;oou. J-,i. M 0»'. I- Mnle. Jon- 

"a ( tail 1 feet 9 inches, spread of wings 4 feet 4. Lyes deep 
U bill bSck leo-s horny, and bare ; claws black : whole upper parts 

gold. feathers centred darker, wings do. mottled 

, ““d^blotched occasionally white ; primaries and tail pale- 
with grej and ^ tawny-white, 

brown, ’and striped longitudinally dark brown. 

barred transveise } ‘ deep retired dells, between Mgli 

.d. «idd., in.h. 

rocks or scarped hilL, 1 = j. • however partially diurnal, 

centre of some \“f7;7,“day wLen it flies heavily over the 
and easily flashed m t m n » ^ headlong into the first conve- 

„j,„.„d to. .k.« .tTgi tolu o.nce.lm.nt. and 

nieal bnah. To.ards ..y, 't .»ar ^ 

„.ykeob.orvsd asatt o,„loobiBg th. aanonndins 
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: to, strike a .faiiciM listener with : unpleasiiig* associations/ :, I met with 
' , two of : this , species near, ' Sfsdah in ' Borabhiiin, , ■ probably,, a ,solitary 
' pair^' : ancl:.:ha?e placed it- as' a'new' addition to the Strix family^, as,.it 
. differs /essentially from any yet described by Pennant, LAi-HAMy : or 
HarbwickB',, as found in India. '■ 

' '6. Steis Candidus, Jmgle Owl. T. Male. From head to tail 
16 inches, spread of wings 3 Eyes black, bill and legs horny, 

: whole upper parts shaded with dark and' light brown, 
as in the short- eared owl, the. feathers indiscriminately sprinkled with 
clear white spots ;■ primaries and tail tawny-brown,, broadly barred 
■ darker, radial feathers of face, breast, belly ' and vent ■ pure m4ite. 
This species frequents the long grass jungle, and, "passes its life almost 
entirely on the ground, seldom perching on the lowest trees/ "When 
. flushed, it" rises heavily, and drops again into the grass, as suddenly as, 
if shot. It is. silent and solitary, the young keep in company some time 
after attaining their , full growth. The jungle owl is found through- 
out Bengal and the upper pro?mces in tracts of long grass, to which it 
appears wholly confined. Male and female scarcely differ. 

7. Strix ' Eabiata. Little harred Oiol, Cmtamptemf 

Horse. Java.) Male. Length 7| inches, breadth 18 ; 4th quill longest. 
Bill greenish horn. Eyes gold, feet and claws horny, slightly feather- 
ed to the claws. Face, head, and upper parts pale amber-brown, clearest 
on head, greyest on scapulars and back, the whole barred with dull 
sepia ; greater wing coverts black, the outer webs of the feather white 
mixed with rusty, edges of wing chesnut, barred brown ; alula spuria 
and primaries do. barred black ; edges of scapulars have greyish white 

■ . - patches. .Tail, dark coppery brown, barred pale rusty ; breast ^ as ' 
black but paler, the brown changing to griseous white towards the 
belly and thighs ; the whole under parts barred dingy sepia. ¥ery com- 
, mon.' in the thickly-wooded parts , of ' the Jungle " Mehais,, ■' selecting 
the largest trees for its abode, from •whence it keeps up its clamorous 
cries the greater part of the day. It is active, frolicksome, and diur- 
nal, and feeds on insects. 

8. Strix Lugubris. Brown Wood Owl, T. Male. In length 12 
inches, breadth 2 -feet 2. Eyes gold, bill and legs homy, tarsi and toes 
feathered, whole upper parts dull uniform brown. Beneath whitish, 
barred rusty ; primaries and tail, leaden brown, barred broadly darker. 
Inhabits the'' retired parts of the thickest jungle, coming to'wards the 

. , ’ edges and open parts at night. ■ 'It is completely iioeturnal, and in a 
calm moon-light night, its incessant cries are heard to a great dis- 
tance, resembling strongly -those of a strangling cat. The only speci- 
men seen was killed at Dampara,' in Dholbliiim* ' ' 
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q LiNius SiMNS. SUmt Shrike, T. 9 inches from tip of hill to 
tin of tail; of which tail 4. Wings spread 14i inches, 3rd quill long- 
est- eyes hazle, hill and legs black, plumage iron-grey, qm s ^ 

ler mandible slightly notched. Young bird is nvarked on the 
Ser parts with indistinct transverse bars. Common. Frequen lUa 

To "tx^s Via^cnNS ? Temminck. Male. Size of a starling. Eyes 
Hood red feet and bill dark, body plump, olive-green, palest on hea' , 
IheilTt is slightly greyish, tinged with yellow on upper tail coverts, 
nuills and their coverts do. edged brighter green ; tail as back long, 
lute - vent and under tail coverts, chin and base of lower mandible pale 
Sr yellow ; over the eye, and a spot on base of upper mandible, ex- 
i.lnwthe eve to the auriculars, obscure white ; lower parts 

"tSi in .vood, ..d tore. »»>.?, « Bamir-k. n.» Midn.- 

pur: appeareu * >■ flew and settled about the lower 

ft. 'f “”sH’";i„db™..d ,«d., 

Ln.h.m i .Ue. 

1- f Hie smaller “King Crow.” Head gross, bill hooked. 

Shape oranilrsd, bill and feet black, tail deeply forked, 

uot notchea, ct.s oia metallic-black, deepest 

as long as the bod\ , - * ^ and breast iron-grey, below 

tir no.. . 

cifully modulated. T. Male. Length 6| 

12. Lanics Grisec . bilh eves, and legs dark ; 

inches, ashy-brown above, du 

mandible hooked,^ no patch through the eyes, a 

next black, outer ones w i. , v mark from under mandible^ 

white one above ° Shy solitary, rather rare, frequents 

breast tinged dusky reddish ash. Shy. soUtay, 

sanl jungle, has a jarring note. Bulbul T. (Lanius Melano- 

13. Vanua FnAvivRNTais._ ingth 7 inches. 

cephalus ? Gml. dark horn. Head and a slender 

Eyes pale yellow, hill h act, o olive-green above, clear 

erectile crest glossy-black, res p » ^ yello^j,, quills and tail 
olive-yellow beneath ; be y an “ Qgflg of Dampara, in Efliol- 

dusty. them, planners sprightly, hm-rying 

bhdm. where .TTort repeated song, like the common bulbul, 

from tree to tree, with a short repeaw 
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14. : , Criniger Sflbndens,.; T. {Irena. PuBUar?:B.QmL PdoMus\?oi 
: . Natterer.) Tlie bill .totally - dissimilar to the Brongo, with which 

Irem wi^ Echlins are grouped.,. It,' is- long, hooked equally, in both 
■mandibles, -nostrils denuded, -and more, like ,the bill of the than 

any other bird. The chief peculiarity, of the bird , is a, ^ crest, composed 
of long -recumbent hairs, which' ride , from the head and fall , back on the 
shoulders. : The tail- is long, slightly forked; the. ends of the outer 
feathers, turned up, in .the shape of a scoop. In other respects it. re- 
- sembles the Brongo. The plumage is deep black, reflecting purple 
and blue in va,rions lights ; the wings are a deep glassy-green. These 
birds are tolerably numerous, but confl.n8d in locality. They frequent 
■ the- large timber, which lusuriates in the lower' portions and richer soil 
of the jungles, on the banks of nullas,, tanks, &c. : the cotton tree, 
when in blossom, is a favorite resort, where they may be seen iu' small 
parties frolicking about. The voice is very changeable and in constant 
exertion, from a beautiful song, to whistling, chattering, and creaking, 
like-a-rusty wheel. Tiie.notes at times resemble the higher strains of 
an organ, and heard in the wild and lovely scenes where this bird is 
found, appear singularly striking and plaintive. 

15. Muscicapa Tyeannides.. - ShrikeJike Fhj-catclm\ T. Male. 
Length 4 inches. Eyes orange-hazle, bill and feet black. Bill flat, 
broad, long, straight, hooked, not notched. Head, nape of neck, back, 
wings and tail, black ; rump, wing coverts, and line along tertials, and a 
broad streak along auriculars, from base of bill, white. Breast and 
belly pale silvery grey. Outer tail-feather white. Killed at Sfsdah in 
Borabhiim. Hare, frequents high timber, has a slight song. 

16. Muscicapa Princeps, Cuvier; Jf. Mmika.. Temmink, 'Rare. 
Indiscriminately spread through the jungles. Sometimes solitary, at 
others, flying in small parties. (Figured in Gould’s Century of Birds.) 

17. M. Hyacintha, Temmink. Size of a Robin. Male. Upper 
parts, -wings, and tail ashy Antwerp-blue ; between the eye and beak a 
dark space. Chin and breast buff-color, rest white. The colors are 
paler, but distributed not unlike those of the American blue Robin. 
Hare, silent, frequenting high trees : killed at Lika in Borablium. 

18. Muscicapa Occipitalis. Common in all parts of the jangles, 

IB. M. C^EULiA. Common. 

20. M. Maculata^ Pkd Fly^catcher. Linn. Marked the same as 
the subject mentioned in Bewick. Rare. 

■'21. M. Psrboeinus, ParusP Figured in Gould. Common in the 
JuB^es. In manners closely resembling our long-tailed titmouse. The 
males unite in flocks apart from the males at the close of the cold 
season. . , - ■ , ■ ' - ' 
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22. Motacilla StivaticavT. Hare,- shjj. , found in low, barren 
said jangie ; blacky, with: .wliite: wing, covers, "small. 

23. M. TjUzonia. Nnmero.ns, ireiiuenting bigli timber near mil- 
las, &c. well known in Bengal as Indian ■ Robin.' 

v24> Tu'RDUS Macrourus, Vaillant ? Bhahnour Warhler, 9^ inches 
loBgr of which tail'5 ; plumes glossy-bla'ck, tail cuneiform ; outer fea- 
thers tipped white. Upper tail coverts white, lower part of breast and 
belly deep eliesnut, eyes and : belly black, legs fleshy horn. The Shah- 
mour is well known and justly •prized' .-In ..India for its song, which in 
its native j ungles is heard in a degree of perfection, ..to which the notes, 
when encaged, can bear little ^ comparison. . . It is spread . throughout 
the j.ii'ngleSj' aBd haunts the deepest glades- and hollows, keeping in the 
centre, of thickets-. '• In the grey mornings and evenings the notes are 
heard through the ' valleys, ceasing with twilight. The song of the 
Sliahmour is fully equal in compass, power,^ depth and modulation to 
that of the Nightingale. The strains sweep with a gush of sweetness 
through the eiichantin'g solitudes which this bird makes its favourite 
resort, at times when the other inhabitants of 'the forests are silent in 
rest And in unison with - the surrounding scenery, in which nature 
seems to have lavished every fantastic invention of beauty, the effect 
produced on the mind and ear can alone be appreciated by those who 
have witnessed- the magnificence of a tropical forest. 

25. ' iMQTkOTL'hKBvmickt Blue4hroated Warbler, Linn?) {ByMa 
Cyanectila, Meyer ?) Male. Size and shape of Redstart, whole upper 
parts dark olive-brown, feathers of the crown centered darker, with a 
white patch over the eyes as in Whinchat. Eyes, bill, and legs dark 
horn, throat cobalt. The space from thence to the sternum is divided 
into transverse portions of color. Uppermost a band of chesnut- 
browii, then one of cobalt -blue, then white, and lastly chesimt again ; 
below this all white ; on the centre of the neck, adjoining the blue and 
cliesniit of the throat, are two confluent patches of white and dark 
brown. A single specimen of this elegant species was seen and killed 
at Bamirah near Midnapur, in wild bushy country. 

26. Motacilla Calliope. Ruby-throat Warbler^ Pallas. {Turdm, 

apiid Latham and GmL : Accentor, apud Temminck.) Male. Length 
6 inches, plumage above olive-brown, beneath dull whitish. Band 
above and below eyes white, intermediate space black, feathers of 
throat slightly scaly (stiff and strongly scutellated) ; light scarlet with 
silvery edges ; bill and legs horn, eyes dark. Raref solitary, silent* 
Haunts thickets and .underwood. ‘Found at Dampara in Dholblidm, 
and at Jehariabad, west of Hoogly. , , ■ 
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27. M. Riibicapili:.a; . Eustg-‘Crowmd , Wm'Mer, T., Female. 5 
indies, eyes reddish hazlc'; bilh-and legspale horn, crown ^ of head rust?; 
■feathers, of , .nostriis, oirer '-the. .e'yes, auriculars and sides of ■, neck,; pale, 
yellowish green ;; upper parts olive,. , throat and breast pale yellow,. 
sha.fted black, :.Foimd iii the thidc underwood, holloivs, ravines, 
Lively, and agile, with a frequent piping note and occasionai chatter. 

28/ .:. M'.; ' Cantator, Chiming Wren^, T. 4 inches. Male. Eyes 
liazle,. upper mandible dark, lower pale orange ; legs pale horn, crown 
Hack, ..with a long.itiidiiia! central yellow stripe ; black stripe ...tlirough' 
eye and a yellow’ one over it.; throat bright yello.w, ■ extending towards 
breast, lov^er parts lint-w’hite, vent .yellow ; plumage above, clear olive-^ 
green. Frequents trees' in the thickest parts of the jiiiigie. ■ Has a. loud, 
and mcessant note, pio, pio, pio., pio.” Bill rather .gross.,: as .hi Win- 
chat, .not flattened, not . hooked as in Regulus,. slightly notched ; nos- 
,','trils..'Iargehobloiig%: almost pervious. 

2'9, .' SriuviA Longicaubata, . Long Jailed WarMer » ' Gml: {Malurm 
C).f Veillot',) ' hf ale, 5j inches,- .of which tali 2|, bill and eyes dark, .legs 
orange-hQ.rn color. , flipper- .parts ^ a pale dull brown, -on .face, ashjv. 
Under parts satiii- white quills, and coverts pale clear brown ashy. 
-.'.'browB,.: tipped qbsc.urely Mack and then, whitish ; wings, much ..rounded- 
and 's1iort;./flrst./qufl^^ spurious., 5th and .6th longe-st ; tail.cunei-^', 

form. All the plumage waving and j&imsy in texture, scarcely any 
tail coverts. Common. Bias a sprightlyintermittent . song, ...perching for 
a time on the summit of a bush and then seeking thickest underwood. 
Frequents barren saul jungle. 

SO'.-,-. Olive Willow Wren, T. {M^illow Wrmipy 

-.fli-. inches, -.Male. Upper parts dark olivaceous .ashy-brown. .Beneath,- 
brownish ' yellow- ochre. Clear yellow streak over- eye. Upper man- 
dible dark, lower pale horn ; legs horn, eyes hazle. Killed in high- 
timbered jungle, on the banks of a -stream , 

3L M. DuMETicmA. Thicket Warbler, T, Male. Nearly 6 inches 
long, eyes reddish hazle, bill as former subject, legs pale fleshy horn ; 
crown dingy rust, face and over eyes dirty whitish brown, aiiricuiars 
darker. “Whole of the plumage dull olive-brown, as in the thrush ; tail 
slightly rounded, whole under parts white, streaked with the color of 
back, throat white. Female and male alike. Frequents the thickest foli- 
age, at the top of high trees, and is rarely seen. Has a monotonous 
note, consisting of three sounds, yvhich is heard incessantly during the 
morning. : ■' ' 

Fumcata. Bdotg IWarMer, Cuvier. (Bill in no way 
allied to tKe"grou|e in .which Cuvier has placed it«) Male. Size of a 
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robin. Upper parts dull dark brown ; under parts, including the eye, 
burnished black ; greater wing co'verts white, next greater as back, 
but with a gloss of steel ; tail black, vent and centre of belly chesnut, 
anills of wings a deep claret-brown. Frequents low bushy jangle, and 
has the manners of the stone chat. The bill however is cylindrical. 
Ion"', thin, partially curved, not unlike that of the house wren. Bill, 
Igtyg, and eyes dark. 

'33. M. SoBvsKiBis, T. Male. Allied to the M. B'eiZowcfl of Horsf. 
Bill and legs pale bluish born, eyes hazle ; plumage above olive-green, 
below olive-yellow,- wings black, edged yellow, greater coverts tipped 
white, tail dark olive-green. Common in thick bambfi or saul jungle, 
on hills. 

34. Tuudus Lividos. Leaden Thrush, T. Head and neck pale 
orange brown. Rest of plumage blue grey. Size of a redwing. Female 
rather lars'er and duller in plumage. Shy, silent, solitary. Frequenting 
thickets in rocky jungles. Killed at Lattapora, in Borabhum. Rare. 

35. T. U.N'icoLOR, T. Size of preceding. Female. Eyes dark, bill 
and legs yellow horn, plumage a dirty grey, mixed on the back with 
olive, tinged on the head with brown. ; Wings and tail brownish *, co- 
verts of tail iron-grey ; breast Isabella grey, belly white. Silent. Fre- 
quents large trees. Rare. Killed at Bansfgharin Borabhum. 

36. OMomJS M’Coshii, T. Male. Length 9 inches. Bill, feet, 

and eyes black. Top of head black, each feather edged yellow ; fore- 
head vellow, throat and front of neck white,^ streaked black. Rest 
of body yellow ; coverts all centered black, quills hiownish black, fiin- 
<.ed pale grey-yellow ; tail centered olive, tinge of olive on back. 
Frequents the highest trees in open jungle cultivation, &c. Sings 
beautifully. (The only specimen seen.)- _ _ ^ ^ 

37. Nbctbkinia SbhbuijZ, T. (Cynniris Gouldii .) Male. Length 
4 inches. Crown burnished copper, with green reflections. Neck, back, 
and breast, a deep blood carmine color. A stripe on each side the 
throat, from the under mandible brilliant violet ; lower part of back 
vellow; tail coverts bright green, tail violet and peen. blended with 

metallic lustre ; quills dusky brown, belly and vent dusky ; eyes, bfll and 
legs d-ark. This rare and elegant subject was procured near Sehp.a 
in Boi-abhfim, flitting about the low willow bushes m the dued bed 

of a stream. It has no song, hut a shrill chirp 

38. N. Minima. T. Male. Length 3 inches, plumap ashy olive, 
naler beneath ; wings and tail brown.; Common m saul jungle. 

^ 39 Chloeomis CiSSMABYNCHOS. HobkMlM CMompm. Jar^n, 
Appears to be completely out of its place in Cuvier s arraugemeut. Bui 
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/.; ■;: t]3e:descrip^^^ is scanty and ambiguous.,, andmay.pnssibly not refer to 
. . ., .tlie:'preseiit .subject; Male. Lengtli-7'|- incbes; ■ ' Bill as in wai biers, but 
hooked .' .tbrougbout, (much, as ' in ■ Gertliia.) ' ‘ Toes, ' three before, one 
behind. plumage parrot-green,. palest beneath throat., part, of cheek, and 
■ ..'forehead black; .a lilac spot'' by lower 'mandible, spot' of bright blue on 
huiBerus I . bill black, eyes hazle, legs pa-le- bluish diorn. ' • It has abeau- 
.tiful song, .and is common in the jungles, dying' 'about in-.smali parties. 
..^ .:Tt.is an excellent 'mocker, and imitates the -notes of almost, every small 
. small bird "of the' co.imtry. (Frequently sold in cages at Calcutta and 
Monghir.) ." 

40.. E-MBEnizA'' SylvaticA'. ■Bush Bunting, T.- Very '. co.nimon' 
throughout India. 

'. 41. Box'i A' Bicolor. Gohergosee GrosheciJk. T. Male. 'Length 4^ inches.' 
' Bill '^ark': bluish,', eyes liazle, legs dark ; breast, belly, and part of upper' 
tail coverts white; rest of plumage dense brown; tail black, cuneiform. 

' Mies;' In. small 'docks, with a -low pipm^ frequentmg..;Sugar.deMs, 

'.'low 'bushes,'.' ":Fructivoro.us. •'■■■■' ' 

4'^... ;; 'Feikoilla. Agi.lis. . Filing Finch, ■ T. Four inches-' long 
age ashy-olive, with grey and greener portions ; below dull white 
tail partially tipped white ; legs black, bill bluish, eyes orange. 
Perched on summits of trees. Appeared lively and agile, with a sharp 
clear whistle. Not uncommon. 

larger than a sparrow* Olive-brown above, obscure white beneath; 
feathers of head and neck centered darker; greater coverts dark brown, 
tipped white ; tertials do. edged olive and tipped grey ; primaries and 
tail dark-brown edged olive-green; eyes hazle, bill bluish, legs flesh. 
In docks, on open cultivated land. 

44. Feingilla Flavicollis. Chilliama Finch, T. Male. Size of 
a sparrovT, slighter, with longer bill and wings ; the same color as tlie 
hen sparrow. Lesser coverts chesnut, throat white, a patch of yellow 
immediately below, in front of neck, 

45. Picus Gutyacristatus. PearFcrested Woodpecker, T. (P. 
Amantius, Horsf. Java ?) Female. Length lOj inches, bill if; eyes am- 
ber yellow, bill blackish horn,, legs pale blue, forehead dusty brown ; 

/'"hrest large, Ml, black, with round white spots ; neck white, with broad 
> longitudinal black stripes, one' 'through eye, two narrower from max- 
illary angle,; confia€nt;be!ow auriculars, another clown centre of neck; 

, front of heck, hreast.and belly, marbled black and white ; tali 'and quills 
- i black; back ''and- upper -tail coverts -pale bright scarlet, with subteija- 
, > cent' while bars i-rest of .upper; parts 'and-caverts deep olive-gold color. 
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Common. Frequenting tbe largest timber, cotton trees, &c. Noisy, agile* 

45, F. Bbngalensis, Horsf. Differing merely from the foregoing 
in having the crest red and the tail coverts the same as tlie back. Is 
too .well: known ill Bengal tO' require -deseriptioii, 

47, P, Aurqceistatus, T. Plumage and size scarcely differ from 
that of the P. Medius of Bewick. The crest is of a golden-buff color, 
with the extremity scarlet j lower parts brown and white ; belly scar-^ 
let. The male is | larger than the female. The latter has the entire crest 
golden-buff. Pretty common in thick jungles. Has a squeaking 
monotonous note. 

, ::i48. SiTTA Feontalis, Swainson. ■ B, Velata, Temminck. Or^/ad** 
rynchus Frontalis, Horsf. Java, Does not differ from the description 
given in Cuvier. Rare.. The single specimen seen was procured -at 
Kankarjurf, near Dampara in Dholbhum. It ffies and climbs about 
the underwood with great rapidity, and is found in the thickest parts 
of saul jungle, 

49 . Buceeos Malabaeicijs. Malabar HornUll? Male. Length of 
bill 7 inches i of excrescence 8 ; from maxillary angle to end of tail 
2 feet 3, of which, tail 1 foot 1 ; from tip to tip of wings, 3 feet 2. 
Bill pale yellow, excrescence or horn black, with a broad lateral irre- 
gular line of yellow, occupying nearly the whole of it ; pale, livid-ffeslij 
patch on the base of lower mandible; eyelids ciliated, eyes scarlet; feet 
iron-grey, tarsi strong, thick, short, and scutellated ; from sternum 
downw’ards, and all the feathers of the tail (except the two centre ones) 
white ; rest of plumage shining metallic black. 

These birds were very common in all the more open and large tim- 
bered spaces in the jungles, frequenting in preference the piepal trees, 
the berry of which forms their principal food. The young continue with 
the parent birds for many months, after leaving the nest ; hence these 
bomb ills are generally met traversing the forest in ffocks of eiglit or ten. 
They are shy and wary, and the voice loud, clanging, and harsh. The 
horn is not developed till after the first year, the nestlings having the 
bill plain and without any trace of excrescence. These birds are 
never met with in the high rocky ’ lauds, nor in the barren tracts of 
saul jungle, but abound in the rich meadows composing the valley of 
the Siibonrika, v?here the country in many parts has the appearance 
of a well-cultured English park. 

50. B. Ginoianus. Gingi HomUlh ¥017 common in the same 
haunts as the foregoing, and well known throughout India. . 

5L Bucco Linbata. lImhlei\M'0tbet, T. Male. Length 0 inches; 
shape and manners of Mi Lathami^ (the well known green species.) Bill 
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aBd J>ase - : space, roiind eyes orange:.; "'eyes: grey,, '.'feet ..hom^ 'liead.md'. 
.''.neck.as.far: as .breasty and. back ,. bro,w.n with, light ..-shafts,:;., the, feathers... 

,, narrow, aB,d pointed;' rest bright gree'n., pale on belly.:. '■ 

52.,, Teogon D'gvaucelii. : ■ DuvauceFs CMmoui, Yaillant,'' 'This,, 
'-most 'elegant subject Is described iii''Cttv'ie.r, The solitary . ,specimea 
seen; was , killed near 'D'ampara, Dholhhum. ', It 'frequents' the ..'tliickest: 
jungle: at,' the bottom of 'ravines and dried rocky nalas,. .iyiiig-froiii,'' 

, tree „:to tree,, with, a wdid querulous note, like the mewing of .a' eat ^ ''Tt:.' 
:,,pprsiies and catches insects on .,the wnog, , like the Museicapa3 ; ■the" 
stomach of the present specimen was crammed with them. The bright 
andglowing'Col'ors of this bird 'seem little suited -to the gloomv,^ depths 
which , are its resort. Those abodes of,, everlasting shade, where tliel 
meridian sun barely penetrates, overhanging arches of vegetation, and 
which are inhabited by undisturbed docks of bats, owls, and night-jars, 
afford .a striking, exception to the general rules of nature, w'hich, has" 
clothed in sombre garbs the birds that shun the light/’ bv har- 
bouring so beautiful a tenant as the Curucui. 

'' Capeimulgits ,AnBO.N.OTAT 0 s. Lampira 
and female alike, larger than the common English night-jar, which it 
closely resembles ; the plumage is greyer however, and it is distinguish- 
ed by a large patch of white on the neck, two or three on the tertials, 
and on the outer feathers of the tail. It is extremely common in the 
jungles, keeping in thickets during the day, and coming’ out as evening 
sets in, to the open parts, grass plains, and kliets, which it skims over 
with a low silent flight. When on the wing it emits a low chirp, some- 
thing like a sparrow. It has another and very peculiar note, wdien 
seated on the top of some decayed tree, and which on a calm night may 
be heard for a mile, sounding as if some one was striking a plank with 
a hammer deliberately. 

54. Birunbo Corohata. Dkadka Swallow^ T. (Jf. Cristata of Le 
Vaillant ?) Male. Length 8 inches, 1 ft. 1 across -the wings ; cheeks 
and base of lower mandible chesnut \ from eye to bill, black space ; head 
adorned with a pointed, erectile crest, of a bluish clear grey, as are the 
upper parts ; breast and belly do. paler wings and tail glossy black with 
green reflections ; eyes, legs, and bill dark. The female has a smaller 
erest, and instead of the chesnut, mark on the face, a black patch, bor- 
dered below with a white line. They fly in large flocks, but are partially 
’met with hovering ’over the marshy spaces in the jungles. The note 
"resembles the monotonous of the parrot. They disappear in 

^ those regions by therend'Of,March^ ''b'ut,! never could trace the direc- 
tion of their flight^, ./.'-v-y ;• 
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,> CouTJMBA. Stlyatica. Great Jungle-Pigeon, T. Length 13 
Eves orange, feet rose-color, bill horny, bluish over the nostrils ; 

, A breast, belly, a pale violaceous grey, with vinous tints ; upper 
wino-s and tail, brilliant changeable-green, with purple and 
reflections. Common in some parts. Preferring the open and 
Se-timbered tracts. A¥ild and difficult of approach. They go gener- 
Illy in small parties of four or five. The voice is deep, and resembles 

^'ir'c^ArRitont. Fo^j-Pigeon,r. Male. Length 11 inches ; eyes 
„Ivre • bill and feet lake; head, neck, and breast reddish vinous brown ; 
forehead and bellv ashy blue ; back, coverts, and quhls vinous c’uesiut 
each feather cenU-ed dark brown ; upper tail coverts iron-blue grer ; tad 
dark-clouded brown, patch of black; white-edged feathers on eaci side 
Se neck. Met with in open cultivated parts. Shy and difficult of 

JAV..NICA. Java Turtle? Male. Length 8 inches; tarsi 
elono-ated as in the ground-turtle, nevertheless perches ; tail short, 
founded, fourth quill of primaries longest; crown, pale ashy-lilac, which 
extends aloaa- the back of the neck to the back; wmte patch ovei etes, 
eSosine forehead ; rest of head. neck, breast, and bel y vinous-grey, 
with a rosv blush ; some of the feathers of the back black, edged gicen, 
bwL dow; a broad bar of brown, edged black and white above and 
below • upper tail coverts blue-grey, primaries dusky-brown; the lest 
fwlnl-s adeep brilliant green, flashing gold in various lights : tail 
bHck °outer feathers white with black tip ; bill red, tipped black, 

!lt wack Ic^s flesh-color. This most elegant and diminutive species 

hauffis the mLt impervious parts of the jungle, and is seldom seen ex- 
b'the 

oneoTwhicirthe female, differed merely in having the green of the 
""i Plover of Bewick, abounds in every open 

A u of the Parra tenea ; the claws however as m Gallmula. 
Size mid shap ^ wik orange-colored ridge ; nostrilsper- 

Eyesblood-red;billp » ■ plain black, with greenish 

vious ; whole upper pa . q > tail-coverts, dusky-red ; 

inside of thighs u»rty m„mnharararo. in Borabhutn. Had 

A -».,y ‘y™»“ of Beog.1. 

the same haunts and manners as the commo 
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i: ,:.: 60 :..:. , ' Parra Ar ata» T. , Male., ■■ Size and shape of P. »iiea. Eyes dark 
V.hazle',; bill greenish horn,' npper mandible darker, nostrils pervious; a 
dap of' detached skin on. the forehead,, crown, deep bay or dark cliesnnt; 
;ey€brows,.ligh.t,'fac€ white; from the back; of the head, along the nape 
of.'.tlie neck, 'glossy .purple-bhick, changing to lake and coppery purple 
towards .bach;^' thro.at,and narrow -strip in front, extending to middle of 
■ ii,e,ek>.: w"h neck' and breast pale bud'; belly and vent white ; 

back'.cupred.nsnlive^green ; upper tail. coverts and tail a burnt copper- 
isii .lake;, primary and secondary quills black ; tertials as back, partly 
.fringed white; g.r eater ..coverts- black, smaller coverts and scapnlars.-as 
back ; outer side of thighs, black and white radiated ; ■ inner white, flanks 
■black. . Pretty common, in- small marshy, pools, overgrown with, jungle. 

A ' great variety of birds in addition to these, met w^’ith in the Jungle 
Melials, might be added to the list alread.y: enuiB.erated ; but as they 
'. are Indigenous to. the whole, or various parts of Hindustan, and have.- 
been described by former . collectors, . their insertion here would-be a 
-, ■.useless repetitio.n.,,- Ornithological research., which has made such -ex- 
'' 'tensive .progress. into the heart, of- America,. .Africa, and the-.cmnpara-. 
lively unknown regions of Australia, has : as yet had little insight into- 
the productions of this country..- '.especially ; in those parts- which -have 
not been more iininediately located by Europeans. Many of the most 
rare and beautiful birds, inhabiting the Himalaya mountains and the 
adjoining forest in the Teraye, have been brought into notice by the 
talents and spirited researches of one or two gentlemen ; but even sup- 
posing their exertions would make us eventually acquainted with every 
species found in those immense tracts, there yet would be left a %vide 
blank in our acquisitions, so long as the extensive, uiiknown, and 
unvisited portions of the Jungleterry districts remained shut out from 
the inquiries of the naturalist. These regions, placed in a sensibly 
warmer latitude than the Nipal forest; — differing in soil, in altitude, 
111 vegetable productions ; — presenting ever to the eye an altered, 
a peculiar, appearance of scenery rendered in parts uniahabitabie 
even to the half-humanized denizens of the jungles, from, the iii- 
iiience of pestiferous exhalations,' issuing more or less throughout 
the year from abysses,, overgrown by rank vegetation, where the 
lig|t of day seldom enters, and .the cadaverous weeds, fixed in a 
stagnant atmosphere, never wave Tn the refreshing breeze; — afibrd 
asylums to the rarer and wilder animals of the forests, which few or no 
human footsteps have . invaded. ' The Trogon or Curucui (No. 52 ), 
hitherto asserted- as; belonging alone' to the interior of Africa, has been 
found here* {-The Hippopotamus^ also exclusively consigned -to Africa, 
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, wn met with in the portion of jungle which extends into the 
Rhil country-*=. The Gour, a species of bull, which by its description 
/ s takeft ffom a young one) must be the noblest in appearance of ail 
known animals, ranges the hilly portions of the jungles, defying pj- 
't A snake, which by the testimony (exaggerated doubtless) ot tlie 
^Ttives must equal in dimensions the pythons of antiquity, inhabits 
the lo4 marshy recesses of the jungle. A flying squirrel, hitherto 
iindescribed, is tolerably common; and lastly, from a casual glance 
I once caught of an animal, in the thick and high woods bordering 
the Gurum nala, near the valley of the Subonnka, it would be 
the corroboration of an anxious surmise, were after researches to 
establish the fact, that the Orang Otang is an inhabitant of these forests. 


V —me on the Fossil Bones discovered near Jabdlpnr. By J. Prmsep, 

Sec. As. Soc. 

VReadat ihe Meeting of the'i^i'h Ootober^ 

Thelaot desnaioh from our zealous and disinterested contributor 
Bortor SmnsB^RY puts it in our power to speak with some degree of 
^ the nature of the fossil remains discovered by Captain 

precision hvhimself.in the neighbourhood of Jabal- 

th,. had b»n ,..«d 

existence of such a classified series of specimens 

Th. deiptci I » i imbedded, will r.fermre, 

loa rooghaa.ic. - phi,, oo.ered with jungl., at tbb foot of 

. ,, b“ot ZZt of ..i.da..a. Ijing up.. .b.cb 

tlie bw- i oe A 4 A towards the town. 

protrudes in confor^ible stratum of compact silicious 

Above tne “ j proves to be composed of grains 

limestone, which of lime, .here and-there , 

of clear ^ or\olding^nodules of that mineral imbedded ; 

tinged with chlonte, .^re quartz, and jasper conglomerate : 

at other places, pussiiij, m p .hAimestone which seems rather to 
no stratification ® ^ At one place, E,c, an oval 

hear the character of a tutaceous uct- , ^ 

j ftMa W several Wo witnessed the animals at 
• I have been credibly informed o , gormises bei»S corw 

. distance, and afterwards examin dlheir foot laa^ t ^ , ^ 

Isorated foy tke Mtives of ike couatry.) . . 
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■concretion' is eiiclO'Seci, ■'which' resembles a. seed 'or, almond;:-— it is,;',filled 
;■' with' green-'Cartk'^Vi' ' 

' Towards' the' southernmost .hill. this. rock, contains ■ bones. imhedded,', 
ii-iits substancej and, having .that pink colour observed in the first spe-' . 

, eimen. sent, to the Society they: .are 'accompanied wi'th water- worn,, 
pebbles and chlorite,. 

Half, way 'lip: the sameToek, of which.' Dr. Spi'iusB'Ijsv repre's.eiit.s aclear . 
„...' :secti,on to be.,open,„,to' view.. from, Q to F, a platform (Q P) e.xists, varying • 
in breadtii' from' five 'to twelve wards.' ■ This Mr. Lyell would .explain,' .,' 
to' iiiclicate (as the rock' above and below is of the same qiiality) the ex-,' 

' isteiice,.of an ancient coast, wo.rn away by the .gradual, action .of. water ' ■ 
' , before' ' the lei^el . of .the latter was depressed another /.partiaT ledge'V 
..occurs" on. the surface of the siiicious limestone, i.nadd.og', yio' anterio'r ^ 
water line,. ' when only the superincumbent beds were, exposedto tlie ' 
■corroding action of the sea, or, lake. , It was upon this ledge, in the 
soiithern.iBost hill that the first bones were discovered, imbedded," ia a' . 

, gravel or, allu'vial co.iiglomerate. 

'The,^ uppermost rock is a ficstz trap, or horizontal bed of compact' 
volcanic basalt, which must have been spread over the' whole' surface' ': ■ 
long before the denudating causes began to prevail, though pos- 
terior to the existence of the animals whose bones are imbedded in the 
subjacent rock at L b ; unless indeed it should turn out that the breccia 
containing them occurs only in exterior patches, formed of their de- 
tritus, and containing also portions of the basalt, which one or two of 
the specimens whose labels are lost seems to render probable. 

Of the nature of the bones found imbedded at L b, and of the period in 
the history of the globe to which they belong, the imperfect broken 
state of the fragments precludes us from pronouncing any opinion. For- 
tunately, however, Dr. Spilsbury*s discoveries did not stop here ; as he 
correctly observes himself in one of his letters, one discovery has gra- 
dually led to another, and he has become a geologist in spite of him- 
self, by the force of accidental circumstances, and the intense interest 
which such discoveries are calculated to awaken in the mind of man. 
‘'A notice is inserted as a hint in the Journal, that fossil bones may 
be met with near Jabalpur ; — I am put on the qui vive — set 
out for the hills and bring in a collection of specimens : — my 
people perceive my curiosity, and bring me in any thing 'imcom- 
mon they meet "with : — *1 go to Brimhan Ghat, whither the Ea« 
ropean residents . have constantly resorted for years -past, and the 
moment my mahout sees ,a huge bone, he brings it to me, and 
it is discoyerdd to be an elephant's Jaw-bone in a perfect state of preser- 
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vation*” A Fakir; it,, seem.s liad occasion to ptill down and rebuild Ms 
liut, near tbe banks of tbe Nerbudda,; wben in ■ the foundation ■these 
curious reliqiies'were foniid and thrownaside. So again/' says Dr, S* 
some foumioriths ago,, a.little boy tells me of a wonderful skeleton, said 
by the natives to be tOat of giant, describing the fingers a*^ a foot 
long: a has a hieepm that serves for a scale to weigh 3 or 4 seers 
of cotton in;---"'' is not this/ says the boy, * as wonderful as your jawbone 
to this I- readily assented, determined at any rate to sift the rumour. 
It was stated to be in Oaptaiii Garstin’s district in the Omar Nadi, 
about two kos . (9 miles) from Narsinlipur (Garawara), ' I applied to 
Captain Garstin, who, owing to the' rains, was^ only two. or three days 
ago able to send me in a specimen. I suspect it will turn out to be a 
.fossil elephant, but I shall be better able to speak on fhe • subject when I 
have visited the spot on my way to Mar sinhpur o. few days hence/* 

Thus, are our eyes at once opening to an unexpected and most inter— 
esting object of geological research. .Upon the first inspection of the ' 
fiagments the question naturally arises, to what animaldo they'. belo.Hg,i 
and to what species r as it may be remembered that all the fossil mam- 
inalia' fiisco.vered in, the. tertiary deposits of -Europe and America, -.and':' 
-even those brought away by Mr.-CRAUFORD fr.om. Ava, have been' pro-^' 
Bounced to belong to extinct species by the most competent authority, 
and generally on the unequivocal testimony of skeletons, nearly com- 
plete, if not perfect. It would be rather hazardous therefore to pro- 
nounce upon the single half jaw-bone'^' before us, that the Jabalpur 
fossil elephant w’as an exception to the general rule ; yet, upon com- 
paring the specimen, side by side, with a recent skeleton in the Society's 
museum, it is impossible to discover any such distinction as should con- 
stitute a difFerence of species : it is in al! respects of the Asiatic type 
of elephant, and can be confidently distinguished from the elephas 
primigenius of Cuvier, so, common in Germany and throughout Asiatic 
Russia^ which has itself been pronounced more different from the In- 
dian species than the ass is from the horse, or the chacal from the wolf 
and Fossil Remains, 59. 

1 hope that the accompanying drawing will enable more experienced 
geologists to decide the question of the identity of the specimen with 
the existing species of elephant ; for although it may thus lose in an- 
ftiquity, it may perhaps gain in value, as an intervening link between 
the inhabitants of our planet in two geological periods now separated 
by so strong a barrier of dissimilar organization. 

^ Part of the opposite jaw has been siace received, and has been added to the 
drawlu^. (PL XX. ¥lp 1 .} They ate both mreited in the engraving’. 

a O' ■ ' ‘ ^ 
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'' ' .While ' comniittmg the foregoing notice '„to .press, 'I .have received the ' 
.following' account from',; -Doctor Spilsbuey, confirmin,g the expectation 
alliideci to in Ills former private ■ communication. , J.. P; 
Account of the Fosmi bones discovered in the bed of the Ommr Nadi, near 
Nursmfipur or Garamara^- in the Valley of the NerhmMa. By G. G, 
Surgeon to the. Nerhiidda Gommissiony S^e, 

Some months ago a native report reached me^ that in a nala of the 
Narmihp^r district the skeleton of a giant was to be seen, the fingers of 
which were said to he three feet long, and that a kiieepan served as a weight 
of five' see.rs to the patel of the village. On hearing this I applied to Mn 
G-aestin^ the magistrate of the district, requesting him to inquire into, the 
truth of the story : that gentleman immediately irith his acciistomec! kiiifL" 
ness sent out and |irociir,ed some specimens, wliieli he forwarded to me at' 
Jahalpiir. Finding they were fossil bones, I made arrangements for visit- 
ing the spot in person, and heg to forward the accompanying specime.iis and 
plan of the .place. 

At the .spot marked A a, (PL XXL fig. 1.) the %vater had wo.rfi awa}:^ miicli 
of' the ''Stone,.' at the under side of wiiich I could perceive a large bone* .By' 
the 'Eld of .villagers, and digging all round, .1 was able to upset this stone, 
under which imbedded lay a thigh-bone five feet three inches long''% quite 
perfect from the round head to the condyles, and altogether a most magni- 
ficent specimen : in turning over the stone, hovrever, it was split into two 
pieces, and the bone fractured about two feet from the condyles. A is the 
general rock found in the bed of the river, — B portion from that in the 
stream — b e, spots where large fragments of bones (one apparently the 
condyles of a similar thigh-bone) were lying. In the dry bed of the nalla 
are strewed nodules of which the accompanying is a specimen, and generally 
about that size. I send a small tooth (fig. 3) which I picked up bet ween A a 
and the fossil imbedded in the cliff. The tradition of the village is, that the 
head of this "animal was washed down, the river some sixty or .seventy years 
ago. I obtained one large tooth from the Thakiir of Omarin ; this, together 
wdth five specimens, I hope at a future opportiudty to sthmit to the notice 
of the Society. 

Bescnptmi of Plate XX. illiistmtwe of the Jabalpur fossilw 
Fig 1. Represents a superficial view of the two fragments of the fossil 
bone, placed as forming parts of the same lower jawbone of the elephant, 
which on comparison with the plate in Cuviee or Griffiths will be found not 
to differ materially from the type of the Asiatic species. The central con- 
necting part is represented too broad. The surfiice of the bone is in many 
places, and especially in the cavities, covered with small granitic gravel,# 
cemented with lime. On .dissolving a portion of the bone in acid, a fibrous 
skeleton remains of silieious matter, which has occupied by infiltration the 
place of the animal matter; the ivory of the tooth dissolves without resi- 
due. The dimensions of the tooth' as shewm on the plate are, in length 11| 

, ^ of the bone about the. middle and its sa^aliest cyliader neady six ioches* 
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inclies breadth^, 3^ ill. : grinding surface 8|^ by Sin.: girtb of tliejaw-, 
bonO;, 21 inclieSj a&d , probable' length from K, the apex: of the . chin to. the 
socket^ 26 inches. 

Fig 2. Represe.nts . a geological section of' the ' insulated hills to the 
.east of the line Joining the cantonments and the' town, distant miles. 
The .letters refer to the specimens sent down by Doctor' Sfiosbury. .. 

A. Granitic hills to the north, extending .to the town, where they ■ dip, and'^ 
rise again near G-arrah ; white quartz and felspar, dark grey mica] 

B. Smaller grairied granite, decomposing. 

C. Granitic sandstone, friable,, fine grained. .. . 

D. (i-'rom a watercourse), fernigiiious sandstone, shewing the action of 
fi.re.' ' Between D and E, veins of quartz protrude. ' 

The loose sandstone is stated to form the whole surface of. the plain, 
covered witli low jungle at the foot of the hills, intersected with ravines. In 
it, half wa;)' between the residency and the citjq was found the specimen of 
silkiliecl w'ood, formerly presented. 

At I and Iv seams or beds of fine patterns clay are found : at J the sand- 
stone is quartzj?', ferriiginous, and friable. . . .' 

EE is a compact silicious iiniestone, containing crystals of calcareous spar, 
shell impressions (?) and amygdaloidal concretions filled with chlorite, which 
have the appearance of fossil seeds. At Ec Ed it incloses quartz pebbles, 
ami fragments of bona mixed up with green earth, and apparently incorpo- 
rated with the substance of the rock : in some places the limestone passes into 
quartz. On solution in acid, it leaves a fine clean sharp angular quartz sand. 

Captain FnAXKi.tS' describes a calcareous conglomerate near Jabalpur as 
composed of rounded fragments of wacken, basalt, sandstone, quartz, and fine 
sand, cemented by calcareous matter, and resembling calcareous sandstone. 
Its stratification is always horizontal, and it occurs in the beds of most rivers 
%vhose sources are in trap countries : he supposes it to be formed from the 
detritus of sandstone and oveidying rocks, reposing on primitive rocks, and 
covered with 30 feet of alluvium; but it is doubtful whether his account in^ 
eludes the present rock, which seems to extend for a great distance in each 
direction underlying the basaltic trap. 

From Q to P occurs the ledge in this rock before noticed, marking the 
former position of a coast. At O, a small water course between other hills, 
is a conglomerate containing pebbles of red jasper, basalt, felspar, &c. united 
%vith silicious cement. At H a similar variety occurs, and veins of brown 
silex are frequent in the limestone. 

Above the ledge L is a continuation of the same limestone, which to- 
wards La becomes a bone breccia, and at L5 is much broken and mixed, from 
the protrusion of a basaltic vein at Bf. S is the platform covered with a kind 
of gravel, on which Captain SnEEMAN first discovered the fossil bones : it 
was evidently part of the lacustrine bed .previous to the denudation of the 
lower valleys and the present Herbadda plain. 

G is a iriitiim of compact basalt, .conformably stratified and overlying 
tbfi limofetoiie on the three hills, '.whenee'it may be conckcled to have been 
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once continuous over the whole space. The sketch does not pretend to 
accuracy, but the height of the hill to the right is stated in round terms to 
be 150 feet. It would be a profitable employment for a geologist to strike 
a complete section across from the trap hills S. E. of Jabalpur to the sand, 
stone range of Pataria, and another from Tendulmira to the hills south of 
Nhrsinhpur, sounding through the alluvium of the valley of the Nerhadda 
and so putting us in possession of the true features of this field, now becomi 
ing every day more important from the discovery of its coal, fossil wood 
shells, and animals. ^ ^ 

JDescriptim of Piute XXI. tU locality of the AWsirApitr Fomil Bones. 

Fiy I, the section of the bank laid bare by the gradual action of tlie Omar 
i\M;exlubits; first, an inclined plane, C D, markmg- the limit of the rise 
and fall of the stream, about 12 feet. Above this the bank is exposed for 25 
or 30 feet in height between two ravines, which, and the surface, are 
covered with thick jungle. The upper part of the bank is composed of a 
light soil, mixed with kankar, and a number of globular kankar nodules are 
found in the bed of the stream, containing silicious nuclei. 

A A, the rock in which the bones are imbedded, is a gi-avelly concrete 
formed of rounded pebbles, gi-ains of quartz, jasper, and basalt, united into a 
hard rock, with calcareous cement : it seems to agree with Captain FranUin’s 
rock, which may thus prove very fertile in organic remains, while it must 
also be of gi*eat extent in the valley of the Nerbadda. 

Fig,% the plan of the loeality requii-es no explanation. 

Fig * is the tossil tooth allnded to in Dr. Spilsbury^s note. This tooth 
according to Mr. FEABso^^, is the third molar of the left side* of the lower 
jaw of a horse, and it agrees with other fossil bones of horses in hem^ a 
little smaller perhaps than the present species, but it is impossible to imhra 
from a single bone. Fossil remains of horses are common enough alon.'with 
those of the elephant, eiasmotherium, hog, &c. ^ 

An elephant 14 feet in height will, according to Cuvier, have a thio-li 
bone 5 feet in length. It is doubtful whether any Indian elephant has been 

■ seen of that Jieight. , ■ , ' p 


Vl. -Report on a Collection of Objects of Natural History. By the 
Curator of the Museum of the Asiatic Society. 
iUeatl mh October, 1S33.] 

A valuable collection of elects of natural history having been offered 
for sale for Es. 200, it was thought advisable to purchase them for the 
Society’s museum, with the intention- of disposing of the numerous 
duplicates to private collectors in exchange for other specimens 
; Owing to the, sad state in which the insects were brought, and the 
.trpuble of cleaning them, time has not been allowed to do more thau 
put them on the table fdr'the Society’s inspection this evening, with* 
,out.:wy attempt having beenjnade at arrangement i the same reasons 
. a.PPll to .the shells,: ,as5’d.,.wn.1.. 
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On tlie very cursory inspection, however, which has been made, it 
.neear« that there are several new forms, both of Ue insects, and o 
!, Ipll* Of the former, among the Coleoptera, the specimens ofthe 
A ** me« of which Lucamis, Ceranhyx. and Curculionide are the types, 
rrnnmeroas ; and some of the species very extraordinary and beanti- 
f„l . or the Lamelliconi Beetles, there are hut few, consisting, chiefly 
of 'the and Dynastide : of the Serricornes, BupresHs and 

L>er are the onlv genera; whilst the coUection is remarkable for 
fte Lv' specimens' of that numerous family comprising the genus 

■ of'rLiBBseiis. , , ■ 

OfOrthoptera.thespedes are few; hut among them are two specimens, 
unfortunately both mutilated, of the celebrated leaf insect from bylhet 
The Hemiptera are numerous, consisting chiefly of Pentatoma and 

it.^ffinit^ order Omoptera, the genus Cicada and its aflSnities have 

many specimens, some of which appear to be new. 

The Lpidoptera are all more or less injured. Some of the butterflies, 
however, are verv beautiful, and may be preserved until better speoi- 
mens shall be procured. The same may be said of the moths, an 
there are some species ofthe genus Atlas, one of which is of large si e 
being 9| inches from tip to tip of the wings; and another, believed 

to be as vet , 

The collection of shells consists chiefly of the Phytip^iagous section 
of the TrachelipodousMollusca; some few belong to the Zoophagous 

of the »m. orde. , on. g.». oo„e. uuder the 
.ad ,meU placed ia the .ection Hydi-obranchi. of the Gaste. ^. 
In all there are about 22 difl’erent genera; and at least 60 difteien 
«t,ecies, comprehending between 6 and 7 thousand individual specimens. 

' Amon°- the«e some of the species of Caracolla, Cyclostoma, 

Mlaia\^dPaludina are especially remarkable. There is also one 

species entirely new, of a genus fii-st described by Mr. Benson in the 
first number of the Journal of the Asiatic Society, tor Januaiy 1S33. 

unde the name of Pterocyclos. It has been thought P-P- ^ 

f-h . ; 'Whicb. are iuily aetauea in a 

that name of presenting to the Society to night. 

paper the anther . remarked that the collection is one sufioi- 

In conclusion, it may be reinarkett, tnai indemnitv 

entlv interesting and valuable, perhaps, to secure a vote of mdem ty 
entiy inteiestiu^ a on inquiry it will be found to 

tor pui chasing . ^particularly among the shells : for, not pos- 

contam orheauty that makes them estimable to ordinary, 

scssing shells have rarel^^ consi- 

made for shew of fbt sale, and are accordingly 
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on iJie Gems Bjnracuhm. By J, T. Pearson, Curator As, Soc, 

■ [Presenied te the Asiatic Society read 3Qih Oc i oL ef\ ISZS.} 

, Class, Mollusca, Order, Trachelipoda. . 

Section, ' Family* — — — ? 

Gmu% Bpiracuhm, 

Anhml — nnkiiown. 

SkeU — discoidal, upper snrfaee ' piano- convex, almost fiat at tlie 
top, largely umbilicated ; whorls cyllndricar; moutli ■ circiilar lip 
thickened, redected ; last whorl a little bent dov/nward toward the 
umbilicus ; a shelly, projecting spiracle, or breatliing-tiibe on the 
upper edge of the body whorl, where that whorl touches the preceding 
one. 

Operculum horny; very thick -formed of several spiral lavers. 

A species of this germs having. been found by Mr. Benson, on the 
E-aj-roahal hills,, lie formed & new genus for its reception ; and ' de- 
scribed both its generic and specific characters, so far as he knew them' 
in the first number of the Journal of the Asiatic Society.. To this new 
.genus lie gave the name Pterocyclos , . and that he was right in ventur- 
ing to .institute it can ..hardly -be doubted, when its strongly marked 
characters: are cons.idered- fully. But the discovery of another species, 
with '.additional generic ' characters, ^ has rendered i.m proper a name 
taken from the form of the aperture of a young specimen merely, or 
from . a species,, as it would appear,. far removed from the .typical one of 
the genus. Mr, Benson’s name, therefore, has been altered to that 
of Spiraouhm, and the genus, according to characters it is now 
known to possess, differs from all shells that have hitherto come to 
the notice of tlie naturalist.. No land shell besides it,' '-c-xcepting the 
genus Cyckstoma, has a circular aperture ; and it is a curious fact, that, 
in the genus Hulioiis only, is there any process at all analogous to 
the shelly tube which form so remarkable a feature in the generic 
character of Splraculvm, 

For the use of this tube analogy must be resorted to in the absence 
of proof ; and analogy justifies the supposition of its being intended 
for the purpose of protecting the breathing organs of the animal ; 
while it admits of the free passage of air when the mouth of the shell 
is closed by the operculum. Why it should be so ; why this genus, 
which seems to be allied closely to the second division of the CoHnum's, 
near to should have ^ such an apparatus, while Cyciostoma 

has nothing of the kind, though the operculum of the latter shuts up 
tlie shell as completely as can that of -the former, it is not easy to say. 
But it is ' e<|.tia!l j difficult to ; account for the above-meationed genus 
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Haltoih being furnished with tubes or spiracles well known as so many 
passages for a syplion ; while Stoma^lla and Stoinatm, which in other 
respects so niucli resemble it, have none. 

And yet a mere breathing hole would scarcely require tb be protected 
by a tubular process. But there may be attached to the neck of the 
animal of B-pmwuhm, an apparatus similar to that described by La- 
M AECK as possessed by the genus Valvata of his Peristomiens nil filet 
branchial et tentaciiliforme an cote droit du con, et qnelque»fois line 
brancbie en plnmet et contractile, qu il fait sailier hors de sa cavite 
or a projecting syphon, such, as carries on the respiration of the se- 
cond section of the Traclielipoda, Thus there would be an animal 
breathing air yet famislied with the apparatus, or a modification of the 
apparatus of one inhabiting and breathing only water, and consequent- 
ly occupying an intermediate place in the chain of affinity, and form- 
iiig an inoscuktioii between the two-;-' ■ :If so Lamaeck might -have ' 
adduced it, liad it been known to him, as another fact, strongly: 
cmifirrnative of his celebrated idea of the gradual' . perfection of the 
aniiiml ■ ■ His remarks - on the subject ■, are so apposite,, v' 

that they deserve to he quoted entire. “ A mesure que,** sayS' 
Laiiaeck, les animaiix se repandirent partoiit de proche en proche, 
il parait que ceiix des trachelipodes fiuviatiies que habitk*ent les 
eaiix qui ont pen de profondeur, comme celles des petites rivkres des 
etangs, et des marais, que sont exposees a tarir, furent soiivent reduits 
Il r.lvre' daiiS' line vase plus au nioins, dessdchde. Ils se trouverent'donC' ^ 
forcds a sliabituer a .Fair, a le respirer. Or cette habitude ayant modifie 
ieurs branchies, comme celles des colimaces, est devenu pour eax line 
neeessite ; en sorte que quoique vivant dans Fean ils sont maintenant 
obliges de venirde temps en temps a sa surface poui* y respirer Fair libre.'^ 
If any change of this kind ever did take place, it may perhaps be 
found at some future time, when physiological investigations are better 
understood than at present, that these animals are able to breathe both 
air and water ; and farther, should the above conjecture as to the re- 
spiratory apparatus of Spiraculum prove to be correct, there will be ano- 
ther link of union between the second section of Colimacees and the 
Pdristomieas beside that of the LymneenS'. 

Genus, Bpnraculum* Species, Hispidnni» 

Specific Characters. Animal unknown. 

Shell white, subdiaphonous, ^ upper, 'surface of the body whorl 
slightly patched with rufous. ■ Epidermis dark-hrown, covered with 
short bristly hairs, which at the outer 'and. 'under side of the whorl are 
placed thkMy together,,,, giving an/appearanceyto the shell of its being 
v.mied with three narrow dark lines j whorls five,;breathing tube one line 


In lengtli, conical, compressed, pointing backm’-ard and inward; month 
circular, lip thickened and rejected. Biameter one 

Operculum corneous, formed of several spiral layers, deeply cupped 
at the outer surface, and pkiio-coiivex at the inner. 

All the specimens of this collection have the mouth dilated at the 
upper margin into a surface more or less flat, or concave, or formed 
like a sinus. But in the above description it is assumed to he circular, 
because it is almost ' of that form in the more advanced specimens, 
from the dilatation having become a well-ruEirked sioiis, and in one or 
two nearly formed into a tube. In a siaalk-?r species also, in the coL 
lection, the tube is actually formed in this manner, being at first a di- 
latation, then a sinus, as fresh shelly matter is deposited, and. finally a 
tube; and in proof of this, a series .of speciixieiis, maybe seen in the ■ 
collection, in which are gradual, changes from a slight dilatation 
of the upper margin of the aperture, to the perfect tube and circular 
reflected lip.. 

■■2.^Spim€'uIum Parvmn, 

Shell white, subdiapbonous, zoned with a dark-brown, line along 
the circumference of the whorl, striated above with brown ziff-zao* 
stria% and less distinctly so below. Shelly spiracle or breathing tube 
situated near to the mouth. Mouth perfectly circular ; lip thickened 
and reflected, umbilicus largely dilated, upper surface plano-convex, 
almost flat. Diameter of an inch. 

Operculum unknown, supposed to resemble that of S. IlispMim, 

Epidermis dark-brown. 

3. — ^Tiie shell described by Mr. Benson under the name otPie-m. 
eyci&s mpestris,- - ■ 

It is thus ascertained that there are at least three species of this in- 
teresting genus, and it is hoped that the reasons detailed above are an 
excuse sufficient for changing the name bestowed upon it by .Mr. Ben- 
son ; at all events, it has been done from h' sincere conviction of its 
necessity, and not from any spirit of innovation. 


VIIL — Ob the Kukumh ka Tel, or Concrete Oil of the JViid Mmposieen. 
To the Editor of the .Journal of the Asiatic Society, 

Sir, . 

I he motto on the title page of your Journal in duces me to send 
_ ..you remarks on a substance '"which I have reason to think 

■ possesses .some very .peculiar properties, which entitle it to be made the 

■ > subject pi experimental investigation. 
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This substance is the Ktthmnh Ica Tel of the natires of this part of 
the coantry, or; the,. concrete oil of the wild inangosteen, a tree which 
is coiTiEioii in soine parts,, of the Southern Konkan." I ana iiot 'aware^ 
wlietlier any or what difference, further than, may be ■ induced by 
cultivation, ,e,xists between the above and the much -extolled mangosteeii - 
of the Straits;' The fruit ripens in April and May i is small, and of a 
flattened' globular form. The rind or shell is about Jtli of an ioc!i in 
thickness, of a deep crimso,n' colour, and, intense acidity. ' Within this,- ■ 
but without adhering to' it, is contained a pulpy mass, in which the 
seeds, are imbedded. The oil is extracted from the seeds by boiling. 
They are flr^t exposed for some days in the sun to dry, and then pound- 
ed and bo:l‘‘d in water: the oil collects on the surface, and on cooling 
concretes into a solid ,cake. When purified from^ extraneous- matter; ,- 
the product is of a rather brittle quality ; of a pale yellowish hue, the 
slmde inclining to green exceedingly mild and bland to the taste, 
melting in, the moutli like butter, and impressing a sensation of cold on 
the tongue, not unlike wdiat is experienced on allowing a particle of 
nitre to dissolve on the tongue-.- . 

From several experiments on this substance with the thermometer I 
have been led to the conclusion that in passing from the concrete to a 
fluid state, and conversely from a fluid to the concrete form, it is guided 
by some peculiar law, in consequence of which it has two distinct 
temperatures, removed from each other by several degrees, at which 
it passes respectively from one state into the other, I need not here 
detail the numerous trials I made on it, as the general result was the 
same in all. My first object was to ascertain the temperature at which 
it congealed or passed into the concrete form. This from repeated 
trials I invariably found to be about 90h In one instance, having 
broiinht the substance into a perfect state of fluidity, I placed it in an 
oven with a temperature at first above 100^ but allowed gradually to 
desceiicL When the Thermometer, wdiich was placed beside it, indicated 
SS^ I expected to have found it congealed; hut perceiving that it still 
retained its fluidity, I took it out and plunged the bulb of the tliermo« 
meter into it. The thermometer immediately rose to 94h at which it con- 
tinued for some minutes, (the external air at the time being 72\) and 
then gradually descended to 90®, at which it became stationary for some 
minutes before the substance began to lose its fluidity and transparency ; 
then without indicating any change, of temperature, the process of 
congealing commenced at, vthey sides 'of the vessel, the opaque cloud 
slowly creeping in towards' the ' centre;,' ■_ and the thermoHieter all the 
while remaining at 09% ; . . ' 
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Tlie result of various trials satisfied me, tliat tliis siibstaoce could 
not be broug’Iit to congeal at a higher temperiitiire than 90® ; but iu 
experinieD ting on it in the solid state, that temperature was found 
quite iosuthcient, hj several degrees, again to liquify it. The follow- 
ing is a brief statement of the result of several trials to ascertain its 
melting point, it was subjected to a graduaHy increasing temperature, 
eoniiiieiicing from 90^, with considerable intervals between every 
higher accession of temperature, to allow time for the effect which was 
capable of being produced on it. From 90 to 1 00“', the effect was 
merely to soften it : at 102°, it still preserved its cohesicin bat the con- 
sistency was that of butter in warm weather : at 106 |>art began to 
separate in a semiiuid state, transparent at the edge and in the 

centre ; and a fesv minute globules were separately oliserved in a per- 
fectly duid state. Every fresh accession of temperature had of course 
the effect of bringing it more and more tovrards a state of diiiclity; but 
up to llCF, there was still observable a partial opacity, a ad it 'was only 
when the temperature had reached about 120°, that it could be said to 
have attaiiied perfect fiuidity and traiisparency'''. - 

Another peculiarity in this substance is the irregular form itssiir* 
face is thrown into in the act of concreting. Nor does it appear capable 
of being prevented by any imiiageTiient, or by conducting the process 
in the most gradual and gentle manner. But the effect may be consi- 
derably increased by exposing it in a fiiiid state to the aiiclden applica- 
tion of a cooling medium. Having a stratum of the iluid oil at 120®, 
floating on water in a small cup, I suddenly exposed it to the cliilliiig 
influence of a slight drizzling rain and sharp breeze, the temperature 
of the air being 70® : the rapid abstraction of heat soon caused the 
congealing process to commence, and the entire surface sliot up into a 
series of prismatic or columnar masses, about ^th inch in height, and 
separated from each other by small intervals. Tiiis effect took place 
some time before the substance became perfectly opaque ; and wlule 
in this state, it had the appearance of a crystallized l>od}q in an 
intermediate state between opacity and transparency, of which we have 
a familiar instance in a piece of loaf-sugar clipped in water. 

The concrete oil of the raaagosteen might I appreheiicl be advan- 
tageously introduced into pharmaceutical preparations. It is used by 
the natives as a healing application. I have noticed among its sensi- 
ble properties, that it impresses a sensation of cold on the tongue ; 
from which it would appear, that it powerfully absoihs heat, as several 
salts do in the act of dissolving. It is easy to conceive that this 

The same peculiarity is observable, more or less, la all the coacretc oils i it is 
probably owiag to their bad conduciiag power.— En, 
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ropertj may often Be' of great service; in wounds or soreS;, accompanied 
dtli iiiflamiiiatioii, wliicli'it is^desirable to abate. 

'Tlie ' concrete oil that 'may be obtained, from .the, 

eeds may be taken at about one-tenth. From ^ lb. avoirdupois or 3,500 
•TS. of tlis seeds, I obtainecrSGO grs. of the concrete oil in a moderate- 
Y pure state. The above is somewhat more than I -I Otli ; and ■with, 
letter maiiageinent, the product might perhaps be greater. It requires 
iowever loiig-contiii'iied boiling to extract it, and it is still more tediouS:v 
:o purify it from the dbroiis 'matter- of the seeds, ■ 

JFesiern Crkmits, 2otk Septemher.lSdS.'^ N.^N. L.: ".:' 


1 ^ ^JS’oteou tlie Coal discovered at Kliyuk Phyit, in the Arracan, ' District, 

[Read 30th October, 1833.] 

Lieut, Foley lias bee'n most active in investigating the iiiineral 
resources of tliis almost' irapenstrable country, where swamps and 
jungles of the wmrst description render it hazardous to reside, while they 
hide for the most' part' the features- 'by '.which a geologist is enabled 

to direct hi'S- researches. ' ' 

The seam of coal discovered'' at Syneg Kyong, as shewn in Captain 
Margrave’s 'sketchbPkte XIX.'Fig. 3. is most conveniently situated for 
exportation, should it turn out abundant, and of good quality. The Dong 
KyoM}^ creek (reed-iiala) falls into Khyith Fhyu harbour, just be- 
ymid^the anchorage of the ships, and the nala itself is deep enough 
for all small vessels. The following description of the place is extracted 

from a note bv Captain Margrave. 

*‘The hill towards the creek describes the segment of a circle, is 
verv steep, and no more I think than 50 or 60 feet from the sea level ; 
the 'soil is sand and clay, variously proportioned, of grey, yellow, and 
sometimes a reddish colour, resting apparently on coarse grey sand- 
stone It is isolated by the spring^tide, whose fall leaves exposed a 
flat level ledge of rock, (extending some 70 yards or mm-e_ N. W of 
the hill.) composed of grey sandstone with a yxck-red tmge on he 
surface, particularly near the edges of the blocks and fissures. This 
sandstone seemed to me to disappear under the hill, for on the other 
side I found precisely similar stone in fragments, but not 
fectlv horbontal bed. The vein of coal runs about L. and W. {a^ 
the line DB) across the southern part of the It ^ j L 

sunk bv Lieut. Folbt. 3 or. d feet deep.,, on a former visit: at A and 
C ate be smaller excavations whehce.oame the best specimens of ore 

* U the plate tUs 'hasbeen 
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' zig-zag from B to where ■ it disappears,, apparently passing under 
the liilL The seam is nearly vertical, from 80'’^ .to 85® di.ppi.iig to the 
^■nortli. The order of the; strata from, tlie north was— 1, tlie reckieiiecl 
grey sandstone; 2, a Mack or -dark-grey ■' sand shale, ^ mi.xed -with thin 
veins and grains of coal; 3, the hard brittle.. shi-ning jet coal, soaietiines 
covered with a yellow argillaceous substance, with la-?ers of the sand- 
stone and fibrous bituminous shale ; then came tlie pii.re coal, succeeded' 
.below by the same mixed substance., -and this followed by a hard grey 
sandstone. We followed the vein dowm as well as o-iir imperfect means 
would permit, but lost it always I think at tlie depth of 2 or 3 feet, 
Inciucling the so.ft- layers .it ivas generally from six inches to a foot ia. 
thickness, and could be distinctly traced from B to B by the blackish 
grey appearance of the stone. My attention was m.ost excited.-liow^- 
•ever by the abundance and apparent po.rity of the iron pyrites, which 
was extracted, dur ing such imperfect operations d ’ 

■Lieut, ■ Fcley subsequently extracted a considerable quantity of the 
Bpwg Kyong coal,- and of the carious silicified coal, found here and eke- 
where i-n contact with it'"'' : some of the latter specimens are almostwholl-y 
converted into silex, and give an insight into the process of format.ioa 
.of the fo-ss'il’^vood so comrao.n.. in ilrracan, Ava, and Assam. As to- the 
deBOEiination of the KJiyuk Fkyd coal., whether it be ivliat used to be 
called a true coal or a niore iBode.rn-li.gBitet> it is of little importance now 
that all such formations. are. attributed to a similar origin, namely, the 
gradxxai deposition of vegetable matter .along witli the sedimentary sands, 
and mud of an ancient river.'Or est.uary. It Is the extent and thickness 
of the bed xvhicli is of iaiportance,- and in this the Byueg Kyong coal 
seems to -be deficient as far it has been hitherto explored. This 
circumstance and the quantity of pyrites may deprive it of a part of its 
value, although it is otherwise.of a very rich and good quality, and xveli 
adopted for getting up boiler heat. ■ The analysis of the larger speci- 
mens sent through Mr. H.-.Wa.lte.r,. Com.missioner of Arracan, being 
mure accurate than that noted at a former meeting, is here repeated. 

Ooffadoiig - . 

Syiieg Kyong coal. ligiiite, coal with ditto. 


Volatile matter. .. . ^ 37.1 63.0 3.2 

Carbon 60.5 35.5 4.3 

Reel ferragmoHs asb, 2.4 1.5 CI.O 

Silex.,...* P2.5 


100.0 100.0 UiOJ) 

: This appears to be the case in a specimen oiarked No* 5 , Pkttnngu coal, 

xvliich^^ is of the same nature as the siliciheti coal which accompanied Mi\ Wal- 
TERk specimens of Smdomy lignite, and is stated by him to exist in such abun-** 
dance there. ■ ■ . 

t* See page 606. of thp ttyiscAni- 


Lieut* Folby describes tbe , Oogadong and silicioas or Phnringd 
beds of coal as follows : 

2* The Oogadomj coal (See.; H. XIX.) occurs in what geologists would 
call tlie newest ilat z trap formation ; it consists of pitch-coal, brown coal 
and a slate coal ; it is found in conjunction with iron pyrites beneath 
a stratum of sandstone, &c. similar to that of Byneg .Kyong, The 
vein appears to roii from east to west, ■ extending from the foot of a 
gaiall bib towards the sea. 

S. The Phurmgu bed is apparently a continuation of the last, 
lying in the same directioii,, at. the distance' of two . coss, thoogli sepa- 
rated by the sea. It crops out from between Ia3'ers of .a fine greyish 
sandstone, in 'U small island, one 'of the Balmgahsp or broken 
islands: ..the beds are nearly horizontal, dipping slightly towards 
Oogaiong. 

■ Lieut. Fousy also alludes to the .plentiful supply of coral lime along 
the coast, and in Pamiree Island, where there is. a loose calcareous 
rock forming lo w hills in the direction of Moira, probably formed 'from' 
the degruclution of tlie-coraL— There are mud volcanoes in Eamreeasia 
Chediiisa'^, which spout out abundance of pyrites and kidney iron ore. 

A crater of, this kind Is pointed out' at where scoriaceous 

matter, trap ininerals, and basalt shew evidence of more active volcanic 
agency in times past. Petrified wood occurs also near Nagadong. 

" '■ "■ " '■ ..' ■ ■' . - ' 'J. R.. ■ 

X , — Analysis of Books, 

Trsrmefioiis qf fhe Buiatimi Society of Arts and Sciences^ Vot, XIIL 
The half of this volume is occupied by a subject, we may say, of Interest to 
every irulividuui iu the world; Cholera Morbus. Important however as it may 
be in Itself, it lias now been the subject of so many volumes, treatises, and essa3’‘s, 
that each sindy conveys but little information that is new, and the greatest part 
of any one is a re|i&t:tian of the others. Unfortunately also it cannot be said that 
ail the laboars of medical men have advanced our knowledge respecting this 
formitlable disease much beyond wbal: it was in the first year of its appearance. 

It would be difficult to name a subject in Pathology which medical men have ever 
so heaftilv and so strenuously united lo investigate, and on which such a mass of 
iiitellecf; tiiroitahout eveiy of the worldhas directed its concentrated energy, 

and \'et after sixteen years of unwearied observation, experiment, and research, we 
arc oldiiU'il lo c.'onfess that the cause of Cholera is unknown, its patholog) inscrut- 
able, ant! its treatment totally iiusettled. • ■■ 

These reasons iiiiglit be supposed sufficient to induce us to pass over very briefiy 
the anides on Ciiolcra in the present .publication ; as how’ever among all the 
* Xodular iron pyrites, the esteriar of which has been deprived of its sulphur, 
and coaverlcd into red oxwle of Iron' by heat,^ ' , , ; . ^ 
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opinions respecting ie which hare been published, those of the Dutch Phvsici 
in the Eastern At^hipelago are perhaps the least known, it rnav not be unihtereT/ 
ing to gire a brief analysis of them as they appear in these Transactions 
I. The first paper is by Dr. M. T. G. Muluzu, Physician to the Hospital at Wil 

appearances of Cholera in the 
Eastern Islands: the first notice of it is in Bontius, Physician to the DuLh 

f„ 7 6™r arf of the Ea.st Indies 
- J, . .(1 among Others of Cholera Morbus, which accordin*^ to him wkj 

pel ted hca lU at six ,n the evening, was .suddenly seized with the Cholera and 
tMmed ,n Icrnhse agony and convuisions, before twelve o’clock at night’- the 

«■'» "-r «“■ 

On the news of the appearance of Cholera in Malacca in 1819, the Dutch 
Gov rnmcut ot oava directed all ships coming from infected parts tl umfe o t 
strict quarantine. In spite ofthis, the disease broke out at Java in ..Vpri,, igoj' 
such violence, , oat at Batavia, 150 deaths took place in one dav, aiu hv . June itlS 
visited ever,’ quarter of tue island. The violence abated in December, by S 
tune it is reckoned 110,000 persons fell victims to its rage. ' 

This, !t will be seen, is a very different account from that in the Lancet the 
Ecutorof which IS determined to maintain the contagious nature of the dSate 
and shapes according to that the h*«fArv • • r? , ■ . 

1831. He informs u; thaC ' « the number for .Xovember 

Is 1S23,, cojBCideni; with the SsTiiie^e w'^t -an/i 41 '- . 

tfstricts in BriGsli India, the Birman empire became ^eeW * 
the general or particular period.s of the arrival of indlv' !* t ' ®Sam with 

we find the malady in AcLen thrca fitT ff ^ tnicling flotillas, 

the Philippine Islands: at Amboraa in the Md! 

Canton on tlie west coast of China'.”— ' *“ Macao and 

Thus insinuatingthat it didnot aupearin Java before tao*:’ i •*.* 

tion of the quarantine. 

dirty brown, and soinetime.s ratirked with lividor nm-,!! • . f. ’ '' 

persons ; some times altogether dir others m \ ^ fro/-en 

l.«d, and contracted, quite di.ferelirf^ 

tfcnlarly when covered lith 

vilalis disappears, so that even cornnlenf nc- ^ Keniatmn. ihc Go-yar 

The countenance fails in and ini' • P >sons appear to have become lean*. 

cold sweat; the eves illep 

The half shut eyelid Iws ol a “ rt of n" 

ever it is fully opened, the exhausted eve look" ou‘t li« a““ 1 

blue lips remain half open, and allow ex-ir t i i * ® g-axe. The 

,,e abdomen labours to ™Mnl1t“ teStfon^l; 
tolerably even, and neither tumid nor reti-rcted - t!,« bowerer 

•m. i.„ „ a ,™« 
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and tlje nails are blue. The patient appears/almost quite;, hidilferettl to his sitimtioUj, 
and speaks imwiili ngly. 

^^Scarcel}* liare lliese appearas-cesbeeu observed than the scene changes. The half 
dead patient revives, the countenance -assames a' .painftii expression, the legs are 
drawn to the belly, tlie feet arid toes crook themselves downwards, hard moveable 
knobs are lelt in the calves and tliighs. These are the muscles drawn together hy 
■ ao'oijiziiig craiiips, T.!ie aruis are also often attacked by cramps, ami the .patient: 
exhibits sneli sircitefn that t^everid persons are necessary .to hold hifu. ■ Oppressive, 
sighing lakes place ; the cramps at leiiglli cease, bat another painful plieoomenoB 
makes its appearmice ; the patient worn out .by 'mtemalheat, cries out; for .cold water^ 
swallows a (psanti?y of it greedily, which scarcely. -gets to the stomaclrbefore dfe 
comes up ag.'dn, generally followed by severe retchings ; and i,ij, proportion, as the 
sioaiacli oiiipfics itself above, so the bowels empty tliemseives beiowrin rapid suc- 
cession of evaeuati(>ii'S of a large q?,iantity of thin rice-water liquid, which generally 
exhaust the patient, who now refn,ses to speak, except to. cry for drink,' or utter 
broken co:nplaiat of weakness, and groanings extorted 'by, the' spasms.’* Page T. 

The author then proceeds to a more miaiite and detailed account of the '. whole 
course of the dis<?ase, ivhicli he divides into three stages. ■ The ii,rst, consisting of 
tlie preliininary symptoms till the .appearance of vomiting; the seco.iid,. from .that,: 
period till , the coi»,n5encemeiit of . the state of torpor and insensibility ; the third, 
from thence to deatli, lo all this it will be seen that not the least notice Is taken 
of the state of re -action previous to death on ivluch the European Physicians dwell 
at such leiigUi ; nor indeed has it been noticed hy any practitioner we believe in this 
country. Is this state peculiar to the Clioiera of cold climates, and does It constitute 
a diiTereiice between the disease as it occurs there and in India ? 

The reader must always remember that there is a certain degree of Poetry in 
Physic as in evruy thing eh-e, and lliata sick man constitutes in some respects a very 
picturesque object, particularly when dying of a horrible and incurable disease. Most 
PhysicL'tns (even the very soberest) are apt to Indulge their poetical vein a little in 
clescribiog tin* clrctimskmees of such patients, and to make a striking picture out 
of the colliiction of llieir syoiptoms. Hence in reading accounts of Cholera, or 
indeed of any otiiei fata! ailment, we must always suhstract a certain proportion of 
the terrible, imd endeavour to judge of what the description would he, if written In 
plain .prose, ■ .■■ ■ ■, ■ , 

Dr. Mclleh tfiea goes on to an account of the poat-mmiem appearsuces, which 
are detailed with great fiiinulcaess ; he divides them into sections, the external 
appearances, IIjc cranium, the thorax, the heart, the lungs, the abdomen, the 
siomarh, t!ie dmoilenum and Jejunum, the iieam, the mesentery, the colon, the 
liver, ilie igalbldaddor, the spleen, the kidneys, the bladder, the abdominal gan- 
glia: of these last llie mithor obseiTes, that they have been frequently examined 
without rxliibitirig any tlHisg unusual except- an increase of redness, arising from 
the plethora of their blood vessels, the ganglions themselves seemed unaltered.’* 

P. 39. 

He then proceeds to the diagnosis, which we pass over, concluding that It can 
present little i-lilllciilty. The symptoms of Cholera are too formkkble to be easily 
or frequently mistaken. 

Then follow the cmises of Cholera, in which however he merely condiies himself 
to that dlspoKitloti of body which renders an indmduaistisceptible of the disease, 
and this in geacjcal he considers to be debnity> or, to use his own words, 
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Amlfsk^ of SooM, {Hot. ,' 

It tliiis appears^ tbat a weakened state of tlie Body prodiices tlie cBief iiredis- 
position .to Cliolera. By a weakened Body, I understand a b€>dy in wliicli tlie vita! 
powers liave descended below tbeirjust and necessary degree : a weak body is quite 
a clifFerent thing, that is, only in comparison with other stronger: bodies ; a smaller 
degree of vital power, which may however be just and complete for the health of 
that iiidividual itself/’ P. 54^. 

He C 3 hserves with respect to Europeans, that the disease does not appear in tlietii 
on their first arrival in Java, but generally after they have beeri some time resident, 
£ 11(1 the climate has begun to affect them. Ide then reviews the various opinions 
respectirig the exciting cause of the disease, and is dissatislied with them a!!. He 
liii’iiseif offers riothiog better than an altered state of the atmosphere, 

, After an investigation of the proximate cause the aiitlior sufiss up thus, S!idde,!i 
and great debility of the nervous and vital. powers, wdtli increased excitement in: the 
abclominal viscera, are the proximate causes of Cholera/’’ P. 64, 

We fear this e.xp!aoatioii casts hut little light on the disease. He then goes on 
to thepro.gnosis, through all the minutim of which, we cannot follow him j beseems 
to lay most stress on the state of the pulse. 

**"The first mid chief sympto.m on which any hope of recovery can he foiincled Is 
the. pulse becoming stronger ; it ' is of little consequence whether it he quicker or 
slower, harder or softer, if at th.e same time it exhibit-s more fulness ; nay a slight 
variation In the poke is not upon the 'whole a Bad sign, as It is geaerally accorapa-- 
Hied by. a clinimution of uneasiness,”' P. 7L 

". We now come to what is most interesting of all, the treatmeni: ; rmci this.. the ■ 
author comprizes in four indications : first, the re-excitement and preservation of 
the 'nervous .and vital powers ; second, 'the s'estoration of the circalatioa and the 
natural state of the blood ; third, the dhiiinutioa of the excitement in tlie stomach 
and bowels ; fourth, the diminution of the disposition to spasm. 

The means for all this the author divides into two classes, external and internal. 

. .In' the ■ first class he arranges (whether properly or not) , the evaeiiation of blood' by 
the lancet or leeches ; of tlie lirst he observes that it is chiefly useful to fiill-bloodetl, 
fresh-arrived Europeans, a.ot -yet Become weak. Of the few patients cared under 
such circumstances, the greatest number have been Isleu. Leeches produce tim 
same efiecis, but' more slowly ; iri advanced states of the disease, they remain for 
hours . on the patient’s skin without becoming .fuller. He then discusses the. 
derivantia, that is, ail tho.se means which, by exciting the skin, diminish the 
internal irritation. He lays a good deal of stress on simple shampooing, and 
then on dry friction ; he approves of the application of mustard pastef to the breast 
and extremities ; moxa can hardly be used *, but in two instances, the author iiiude a 
jBOxa of phosphoru.s, and burnt it on the spine, without any effect. 

He then enters upon the external medicines ; the well kiiown list of stiuinluuts. 
alcohol, ether, oleum menth. &c: even phosphorus, ise says, was tried to Ibo extent of 
four grains in 24 hours, to no purpose : opium he declares to have Iiaa im visible 

^ It IS a little odd that this should he the doctrine of the old Arabic Plij'slciaas, iu 
what they called Aslah-ool Amjsijati lalioo, hy which they meaid, not the best .st^te of 
hcallli absolutely, but the best state of health with reforfure to the eoustitution of a 
given individual. See printed Edition of the Kanoorichelq lh27. P, ll 

t This remedy is also highly, and we believe Justly extolled by Dr. Tivixixo. 
■Praetkai Account of Epidemic Cholera, 1833. P.72. 


1833.] 


601 


Jmiysts Books ^ 

etfect on llie disease ; of calomel^ he observes, that it was much more nsec! formerly 
Ilian now, and he .ends, with, a- list, of the .cholera mixtures' publislied; officially ia 
the .Bataria Couraot, We select one or two of those least used ' with. ns. 


4 } R. I ntiis, Valerian, .... ^^v. 

( 5 ) E, Calomel,. 

3 i 

Ol. Caiapooti, ...... 9i — ii. 

Camphor, elect.. 

. gr. viii 

./Ether Sulph. acet 511 

Opii pur 

,, gT. iv 

A spoonful every hour. 

Saccli. Alb. ■ . , . . , * . ' ,5'I 

divide in pulv. vi. 

. One to be taken every quarter ' ,? 
of an hour. 

6) M. f 3 !. Phosphor, .... 5s, ( 51 

(7) U, Aq, Me nth 

3iv 

eonti'oet Phosphor . . gr. ii) 
Pal?. Gum Arab. ...... 5! 

• Acet Morphii 

AI. as the former. 

. gr. iv 

Ai|. I\l.ei:ith,.. 

(8) E, Oi. Jatropbe, 

.... Si 

V'ini Ooii. 51 

Pulv. OumArab... 

..... 3 i 

Al. f. eii'iulsio 

Aq, ,Menth. . , , . 

... Jiii 


as 11 , 11 =? foniier, . M. every hour two spoonsful, ■ 

If. T,lie length of our obseiTations on this first article renders adelaiieclaccoiint of 
_^,on the same subject unnecessary, by H. Schillet, Surgeon Major of 
the Royal Netherlatul Marine. He inquires into ibe name of the disease, its cause, 
(in which lie is an opponent of contagion) its effects, its species, its diagnosis. 
Its treatment, (arid here -he quotes largely from the works of .our'I,ndi,att.6u.r- 
geoas, ' JO'HNSO'N, Corbyn,. Boybe,, Tytler, &c.) ■ and then ' the, ,.p,o,st"mor- 
ten: appearances, in these he chiefly notices the state of the brain, and 
jssives a plate of tliat organ, its vessels loaded with blood, and the dura ma- 
tor deeply stained with inllamination. He also gives a figure of a poriioii of 
the stomach and the jejuiumi. In an account of the prophylactics, he takes 
notice of the dispute respecting the effects of bad rice in exciting the disease. 

it is ireil ki:owri, that Dr. Tytler coimected the food of the Hindoos with this 
diseaae, and uu account of the bad qualities of the last rice crop, which is their 
daily ffsod, i;e ascribed this epidemic sickness to that j thereupon his well-known 
vroiksdw the light, endeavouring to ascribe the epidemic which has prevailed in 
different parts ctf the world, for many years, to the bad qtialities of the rice, on 
which account he gives to the Indian cholera the name of morbus oryzeusj ])ad 
iuod h doui^ihrs otiie of the chief predisposing causes of this disease, but cer- 
tainly not tlie proximate cause.**' P. 178. 

HI, I'he ncxtai'ticie is a dmedation on ike onym of the JapaneaSi %Dr, Ionsje- 
DOLD. Like all other eastern nations, these people pretend to a divine origin and 
nnfiitlioisnible antiquity. The race of gods, called Tewsen Setsidai, hud employed 
llieuiRdvO'.'., Si>inev*'hat unsatisfactorily!" we .should think, for millions of j^ears in 
hovering over the lam! of Nippon : at length the seventh in succession to the celestial 
tlirontq "bv name Tsanage Naxiik, with his wile, came to the lesolutlon ot descend- 
ing from the clouds on dapan, and there multiplying Hke men, they luoduced a race 
of t’huriigods of limited but very long life, and dignified with polysyllahk names. ^ 
Em'tipean antlqwarlaas have given various interpretations of this I able, with 
whidi we need not trouble our readeris. Four differeht opinions aie eatertalMd 
respetiing the origin of the Japanese j — . , ' 
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A. : That they are descendants of the Cliinese. 

.. .'B,' Or of some of tlie Tartar tribes. ■ 

C. Or of a mixture of wirious Asiatic tribes.. 

. B. 0.r they are aborig'ines. ' ■ ■ .. . 

Wliicli last sopposirioii cuts the knot at once. 

Tlie resemblance between the Chinese and Japanese is so strong, in pliysiogno- 
my, religion, and manners, as as to hare impressed all travellers witli the idea of the 
latter people being a colony of the former. 

The author omits other considerations, and enters into an iaqiiirv respecting 
the oblique position of the eyes, supposed to be peculiar to the Clnoese, and the 
nations coiisfoiguirieoiis with them; hot as he observes, nothiag can be buiU oil this 
til! it be ascertained what are the Asiatic tribes to whom this conformation bekuK^s 
and whether any of those of North and . South. America partake in it. The skin 
of the Japanese is of all colours; in town many approach to the fairness of 
Europeans, i?i the country they are copper red or earthy doured. 

His next Inquiry is into the resemblance of the Japanese ami Chinese language 
and writing.. The C.hinese say, the iirst appearance of the Japanese aoioog them' 
was A. D. 57, at which time, they were barbarians, without writing, govern raeiit or 
morals, but they at the same time assert, tliat Japan was peopled by a colony of 
Chinese in the year .1,195. before Clirist ;.if so, why did not tins colony carry their 
writing and manners along with the?n ? The author allows that Japanese, writing is 
borrowed from .the Chinese, but still contends, . that Japan most have been peopled 
by a nation using a diiferent language from theirs. 

The Japanese alphabet consists of 47 letters, which are originally Chinese cha- 
racters, having the same sound ; but the Japanese language, unlike that of the 
Chinese, is polysyllabic : hence, says the autlior, Japan must have 'been |)eo|d^^ 
by some Asiatic tribe before the art of writing was spread through the aorthera 
parts of Asia. , 

The author next proceeds to the religion, and, “ Tiioiigh,” savs he, “I cannot 
prove that the religion of the old inhabitants of Japan might not liiive been the same 
with that of their Chinese contemporaries, yet I can maintain, that the religion 
prevailing among the Chinese ami Japanese in tlie present day has not the least 
resem!)iance to that of the ancient Japanese.” I>. 220. To prove this, the author 
enters into a long investigation of the ancient and modern Cliinese and Jaoauese 
godderies, which wo have found it difficult to understand, and would .Ond it more 
so to make intelligible to our readers ; we shall therefore take it for granted that 
he has proved his point, and go on to the rest of tlie. argument. 

The author then considers the relationship between the Jap.anese and the 
Tartar races, hut we have not leisure to follow him through this researeii, par- 
ticularly, as after e.xaminiiig the language and manners of the Japanese and the 
neighbouring kingdom of Corea, at great length he doe.s not appear to come to a 
positive conclusion. He tiien asks if the Japanese are a mixed race, comjx.setl from 
various Asiatic clans ; and thpugh the author is not very clear, we consider this the 
opinion to which, upon the whole, he is most inclined. He even considers that 
there is a strong relation between these tribes and the Peruvians, and gives 
some instances of verbal resemblances in their respective language, thus supporting 
the theory of Mr. Ranken on the origin of the Peruvians. He conchiles “I com- 
mit these fragments to the hands of the literati, earnestly entreating tliem to receive 
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with favour tlie aosegay I have gathered w-itli so much care from t'hc islands of 
this archipelago and the neighhouring contineats, and to take them under their high 
and. mighty proteciion.*' V, 275, 

IV. The next paper by M. H. Halewyn is an mcount of the iribe called the 
BayaMcers of Borneo, They seem in a very lov/ state of .dvilizatioii, being totally 
ignorant of reading and writing, and have a' number of very peculiar customs well 
worth noticing, did our space allow of it We shall only notice one, which will serre 
as a complete refutation of those who are disposed to hold Oriental civilization in 
low estimation. “ The Dayakkers , are governed by their chiefs, who are entirely 
dependent oil' their subjects, and are chosen from the eldest of the people. If the 
chief acts arbitrarily, the people rebel against him and put another in his place.’* 
P. 291. This it must be confessed is the very acme and beau ideal of government, 
sufficient surely to satisfy the most liberal reformer. How wonderful it ■ is tha't so 
perfect a scheme should, in the midst of the march of ' European intellect, be 
.reserved for such a remote and unnoticed part of the world as this. “ Tiiere are," 
proceeds the author, many debtors in Bat/ak .* the custom is, that if the debt be 
not discharged in four months, it is doubled." 'P. 291. Tliis is worse than Calcutta 
Sircars and Life Insurances yet 

V. The next article by Mr. Vander Jaht is an account of the gronpe rf islands 
called the Kolcos or Keeling Islands ^ of which a full and authentic account, derived 
from the Reports of Admiral Owen to the Government, was published In the Gle.\x- 
ixGS OF Science, for Oct 1830- The article terminates with an account of the 
interview between the author and Mr. Ross, also given in the Gleanings. 

VI. The last article is an account of the mountains of Tinger, in Java, by 
H. T. Bornis, Resident at Soorahay, The autiior examines their geogra- 
phical situation, the dwellings of the inhabitants, their religions, their mode of pray- 
er, their festivals, their ceremonies of birth, mannage, and funerals ; all these 
seem borrowed from the Indian Brahmins, and are quite different from the 
Muhammedan Javanese. Above the head of Brahma, Vishnu, and Siva, 
however, they acknowledge a supreme power, whom they call Prabo gobo 
Inglohor. One ortwo singularcustoms maybe noticed — widowsare highly priz- 
ed among them, and as soon as a woman has lost her husband she is sought after by 
almost ail the bachelors ; a young miss gets a husband with great difficulty." 
P. 330.’ One might be tempted to ask how then are widows produced t The case is 
similar to Winifred Jisnkin’s puzzle as to how sheep’s heads coxdd be found in 
Scotland unless there were sheep too. “ When the Tingeriaos wish to exhilarate 
themselves, they drink tocak, i. e- fermented palm wine, mixed %Tith water, which 
renders them immensely frolicksome ; the smoking of opium and drinking of 
strong waters is unknown-" Ibid. We know not whether the Temperance Societies 
would approve this di.stiiiction. 

Dn the the author is so delighted with the climate and manners of the 

Tingerians, that lie breaks out into aVirgilian rapture, which not to do him injus- 
tice, we. shall give both in the original and translation as a conclusion to our 
analysis. Geikkige bewoners van Tinger I hoe weining gevoelt gi| mischien zdve 
bet vo oregt hetwelk gij geniet I" 

'' Happy inhabitants of Tinger, how little perhaps do they feel tlic privileges 
which they enjoy.” . . 
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XI." — Wliscellmieous, 

' l .^Register of iJw Tem2}eTahire of Gkazipnr. the R. Everest. 

!,am, fullv aware how imperfect these' obserratioBs are, but; in this comitry, where 
so. little lias been clone, I publish them in the hope they niay hereafter be of iise to 
ladiFicliials engaged in the same pors'oit. To obtain the mean of every lioor ia the 
24, as was done at .Leith,, is beyond the .power of any one without assistance.--ll..E. 

" In 1831-2 in 


is;u. 


Aprilj 


'!M'ay,. 


June,, 


July, 


Deceinber. 

1832. 
January, , 


C Highest, , . 
. \ .Lowest, f . 
C i\leani, . . , . 
f l•lighest, .. 
. J Lowest, .. 
C j’Weaii, . . . . 

r Highest, . . 
. /.Lowest, .. 
f Mean, . . . . 

r Highest, . . 
. / Lowest,. . . 
I^Mean, . , . . 
r Highest, . .. 
. / Lowest, . . 
^ Mean, . . . . 

C f-ligliest, . . 
/Lowest, .. 
t A'lean, . . . . 

r Highest, 
/Lowest, 
t Mean, . . . .. 
r Highest, ,, 
,< .Lowest, 
t Mean, ...... 

r Highest, . . 
/.Lowest,' . . 
f Mean, . , , , 

C Highest, . . 
/Lowest, 
f Mean, , . , 

C Highest, ... 
/Lowest, .. 
f Mean, . . ... 
r Highest, 
j Lowest, . 
{Mean,'. . 


; ' Slili- 

rise. 

past 2 

p. H. 
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1 M ean 
range. 

86 

111,1 



/O 

.03,5 



76,9 

99,2 

88,05 

22,3 

90 

111,6 

81 

95 



86 

109,5 

97,75 

23,5 

87,5 

111,2 


i77 

79 



82 

97,6 

89,8 

15,6 

82,5 

103,5 

75 

85,5 



80,6 

94,1 

87,35 

13,5 

81,5 

96 

77,0 

79,7 



179,7 

89,1 

84,6 

■9,4 

82.5 

98 

73 

80,5 



78,3 

90,1 

84,2 

11,8 

78 

94 

59,5 

85,5 1 



70,5 

89,9 

80,1 

19,4 

^2,5 

88,5 

46,5 

74 



53,2 

79,1 

66,25 

'25,9 

65- 

70,5 , 
63 ; 

46 



55,4 

67,9 

61,65 

12,5 

53' 

i 77,0 



39 

’ 62,5 



45,3 

68,4 

GO 

if3 

23,1 

60 

76 

41 

70,5 



50,7 

73 

61,85 

22,3 

66 

94 

9A' 

77 




84,2 

69,8 

"28,7 

.... 


77,36 

19,0 


.Mm- 

l past 2 

1 Mean. 

; 'Mea!!" 

rise. 

j .P. .M. 

j range. 

78 

110,6 



62,5 

85 



72 

98,4 

85,2 

,;26,4 

'81 

112,5 


69 

97 



76,2 

107,6 

91,5' 

'31,4 

84 

115,5 


75 

! 81 



80,6 

102,2 

■91,7 

21,6 

83,5 

106,5 


75 
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80,7 

94,8 i 

87,75^ 

14,1 

83 

100,5 


77 

81 



"9,2 

91,1 
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1 n,9 

(■. . ' ■" 
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m 

72 - 
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j 

76,9 

91,7 

84,3 

14,8 

76 

94 

63 

73,5 


i '' 

70 . 

78,5 

79,2 

’ 18,5 

■65 ■ 

90 

51 

80,5 



56,7 

84,4 

70,5 

27,7 

63 

88 

38 

66,5 



50,3 j 

74,5 

62,4 

24,2 

57 1 

83 



[37,5 1 

68' ^ 



47,1 1 

75,5 i 
i 

61,3 

28,4 


I'earlj^ means, .... 

towards the latter end 

of the year 183y The rherfflometer was covered with black wool, and laid oa 

the grass, ^ The following are the results ; ■ 
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2.— iYo/fi on iJie Salajit of Nipal. 

To ffte Mdlior of the Journal of ihe Astafic Society. ^ 

. . s,a _i have been mncb aratiftedand interested by reading Mr. .CAtTrBEi.n s 
” ^ L native alum, or SaUjit of Nipal. I think it is more than probable, 

flTif ° n average sample of the vai-ious qualities were collected, and snldected to 
tb:u i,e wbat Mr. C. has advanced, viz. about 66 per 

“t ^ AS I had only one quality to oper.ate upon when 

cent, of sulpU. . Hobson’s choice” with me. From the informa- 

Iin!.Tcoir"ather froni Nipal merchants, I .am led to believe, that Mr. C. is per- 

' • « nf -111 'immonite {Ammoniies mcer of Sowke-ett. ) imbedded 

r*;" ^ i. 

f” f 'll- a-itb specimens (now in my possession) which I tormcrly collected at 
lect y agi s . \j,f Yorkshire Co.ast to the north of Whitby. This fact I thmk 
the alum ,hale str.aU in the secondary formations at the 

clearly proves 1 ^ through the hills of Nipal. 

foo-t of t le Q relative fo tlie tediaaS;aEd expensive processes attending 

rtifimmXtuTe of allm at home ; so mnch so, thatthe return has scarcely equalled 

Loiithvy A friend of mine knows this to hts cost. ■ ' , ' 
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I "have, no doubt but European skill and capital will sIior% tnm to some account 
' tbese' notices of a native, and valuable -substance, whic-li lias not reuiainecl liiddeu-' 
but lias been at least unknown to.tlie geaeralitj^ of' eiiterpri^aiig commercial mea * 

In conclusion, should this meet thercve of Mr. Camfb'ell, '! beg* leave to thank' 
that 'gentleman for his 'kind offer of' assistance, and will feel obliged bv his sendino- 
me samp'ies, or specimens of. the various kinds of Salajit^ especia'I'iy tlie black kinff. 
a variety wliicli I have not yet seen. Any expense in collecliing*, or conveyance-' to 
my address, (Singhea, Tirhoot,) will be cheerfully paid. 

l am, dear -Sir, &c. .. 

1S33. ' : - ;d. Stevenson. '; 

SJsetch of the GeoUgy qf Indiu. 

[Extracted from the Rev. W. D. Conyteare’s Report to the ,B,ritish .Association at Oxford j, 1882.] 

, In Soiitheni Asia, many of .the 'British residents have been. far. from inactive • 
among these we may specify, the names of Fiiaxklix, Voysey, ,Herb.ert, Chris- 
tie, Low, .Kardie, and'Gov.AN ; 'brit.C'ALDEii’s Ge,fieral. Memoir oo the. Geology 
of India conveniently 'and ably brings together in one view the .substance 'of tlve 
iesulated olsservatio'ns of others. ' 

From tli-ese sources we learn, that primitive formations, in which granitic rocks 
'bear the principal proportion, occupy not only the 'g'reat Himfilayan northern 
chain, but also three-fourths of the entire peninsula, from the vale of the Ganges 
below.. Patna to 'Cape Comorin ; although these rocks are frequently overlaid by a 
thill, crust .of laterite (a ferniginous clay, considered as associated wiilr the trap 
"formation). The.tra.nsition .formations have not been cleaiiy distingiiislied ; 'the ' 

-' secondary formations desc'ribed are The carboniferous group.' Coal 'has" 
been said to occur extensively in the grits bounding the southern slope of the Him- 
alaya ; but it has been questioned, whether this formation is the older coal, or 
only lignite associated with nagelfiiie, of the Alps;) it has been 
particularly described however ivhere the river Tista issues from this chain f8S® 
35' Long. E.), and there undoubtedly bears all the characters of the older formation ; 
its strata are highly inclined, whereas the tertiary beds, and even most of the se- 
condary ill this part of India, are horizontal ; but the only coal district regularlv 
worked is that on the river Dam uda, about 100 miles N, W. of Calcutta; this 
extends on the banks of that river about -60 miles, and appears from its fossil 
Igco^jodia to be undoubtedly the older coal ; it reposes apparently on the surround- 
ing primitive rocks, but it has lieen conjectured, that it may possibly extend across 
the .delta,, of the 'Ganges.to Silhet' (almost .306 miles dista'ot at the eastern extre- 
mity of Bengal) ; it seems doubtful however whether the Silhet coal be not really 
modern lignite, as tertiary rocks certainly prevail in that quarter. No carboni- 
ferous limestone has been observed. 

2. Next to the coal we have to notice a great sandstone formation, which is 
usually considered equivalent to our new red sandstone ; this includes many varia- 
tions of character, comprising, besides sandstone ,and conglomerates, shales often 
approximating to older slate; .the diamond mines of Panna (in Bunclelkhand) and 
of the Golconila district are situated in this formation, the matrix being a (conglo- 
merate bed with quartzose pebbles ; rock salt and gypsum are found wdiere this 
formation extends on' the N. W. into the great basin of the Indus ; the stratldca- 
._tion is uniformly horizontal no organic remains occur. Beginning at the Ganges 
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, Miscellaneous. 

I8bw*j ' t ;■* 

„ ,te ».i, «■ 

w S. w. tliroiigli the BimdelkhaDd ■ . _ _ . wliere it is,,, 

b.dda), which flows into the Gujof ;f North-western 

overlaici hf tlie, , eastern extieiiiity o . « pmprffmrt- from beiieath the ,,,, ^ ., 

wl near- S.,..-. the red — sonrces 
north-western edge ot this basaltic distr ,< , „ j ^nd at Bung, in the 

of tlie Chiimhal (the great southern ranc i j central portion of the 

vlllev of the Nennada. In both places, I fremieatlv covered with 

platforai sup^iirc’d to represent' our Has, hut 

a thin crust of grey argillaceous ^ hite is said to have been 

nearly destitute of organic remains, although ^eondarv rocks of India is 

found. The general absence of full of fossil shells 

reaiarkable ; but Mr. Voysei men lo hills (between the coiiflu- 

(species not stated) ’’--th the trap of 

ences of the Tapti and Puma, in the B i< d^ ^ ^ primitive range, eatending 
with the red Cambay, 

from near Delhi to the heao of the Gulf f G ^ ^ t„,.ders 

of .Miilwa from those oi the great •’aS’i" containing rock- 

of this ridge through Ajmir, the red sand. ® hitherto 

Lit and g^-psum. The whole of this such an examination, 

geologically neglected, although it P™ Lobably*^ expect a fuller series of 

for here if any where in India, we might ^ f^„„rce of the Satlej, one 

secondarjr rocks. Mr. Govax has observ^ aU I 
of the chief tributaries of the Indus, and cardia. 

a small basin of secondary limesto.ie, primitive rocks of the 

3. Tertiacy rocks at the foot ot le Brahmaputra issues from them 

Hiiudlaya, in the nortii west ot Benga . ■ of lobsters, sharks, 

at the pass of the GariW ^ „„^mulUe limestone prevails at 

crocodiles, &e. are here found and furthe c t 

Siihet. The soil throughout Bengal IS f I _ aflords G.e 

ing concretionary lumps ot l®ertone, ca , o,igia. It remains 

nilicipal supply of lime in “ /.''f "JV/Jortlwest. This extends from 

'onlv to notice the great basaltic distnet between Goa and 

Nagpur, in the very centre of ‘ termination at the Gulf of Cam- 

- .thparalleiof northUti- 

"t the Burmese Empire - And 

tertiary beds, -Hh the characteristic shell . 

Prome; also remains of the mastodc^n &c. 1 ,,„„cu.aU> of 

the whole chain of the Malayan pemnsuU ts p ^ 

stuuniferous granite. . .willbe fouud the ^ 

I believe that the laAian^ ' 

account of thepiogrm ab yttmad ^ ^ ^ . 

public, ‘ ; ■ _ 
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L — J sliori Jemmi of the Charak Pilja Ceremonies, and a DeseripHon qf 
the Implements used. By Ram Comul Sen, Native Secretary, A'smtic 
Society^ 

[Rsiid before the Asiatic Society, in i829.] 

In describing the instruments used in the Charak Sanyas a presented 
by me for the Museum of the Asiatic Society, a short notice of the origin 
and practice of the ceremony appears to be necessary to illustrate 
the subject., 

The word Charak is derived from Chakra or Charahi, which means a 
circle, and is used to signify moving or swinging in a circular direction ; 
Charak Sanydsa implies leaving oif worldly business, living abstemi-* 
ously, observing austerities, for the propitiation of Siva, It is a festi- 
val improperly termed by many Charak Piija, perhaps from the notion 
that every ceremony observed by the Hindus of Bengal, is a puja or 
religious worship ; and wdiether it be performed by a mucM or 
vhandala, is considered as Hinduism, and the ^Yhoie body of the Hin- 
cliis are charged with the absurdity of the act. 

There are two kinds of Sanydsus, called Siva Bamjdsa, and Bherma ' 
Sanydsa ; the first is celebrated in the month of Chaitra, and the second 
in Baisdkha ; the people who practise these Sanydsas are termed 
Sanydsis, and the priest who presides in the ceremony is called a 
Gajmieyd brahman ; the Charak festival is also called Gajana, (6’J ox* 
Grmm,, village ; Jam, people,) being observed by the villagers. There 
are several ranks amongst the, Sanydszs, such as Wife ^ or head; 
BImkh or subordinate ; Sain, or, followers. The time occupied - by the 
Charak Smydsa is a whole months and - that of the Dherma k a fort- 
night ; during this time the Smydm^ live abstemiously, and observe 
various cereiiac),nies to be noticed below,- 
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Tills act is performed by the Siidra class only, and generally by the 
lowest csistes and most dissipated characters ; some of tliciii consider 
it as an act of piety and religion, in eommemoratinn of the austerities 
performed by Yana Raja, a liing and Daitya, who hr acts of self-torture 
and denial obtained the special favour of }J ah;/ dev,v, and vvho first 
introduced the festival; but the greatest xraoiber engage in it as a 
lucrative exliibitio!!, or from a desire to acquire a cliaracter for courage 
ill the opinion of their friends. In some cases, the rite is eoiUtonlsory ; 
the parents make a vow to Svrx, when involved m trouble and disas- 
ters, that their children shall perform for a certain number 

of vears, which the sons -must fulfil. ■ ■ . 

The form and manner of Sapjjdstis varies : the origiruil ceremonies 
consisted of r , 

1. FImia Sapjjdsa, playing with fruits. 

2. Pkula Suni^dsa, do. fiowers. 

S. Nila San-^ds(t, \Torshi|)ping Nilavati, a goddess, 

4, JImh.Samdsa, m.d .. 

0 . Ckimk, sniuging. These have been raifitiplb:*..!, rnul audiiluns 
have been, introduced by the people according to thcirfuucy. 

The original rules have mostly fid 1cm into disuse, ami new ones 
have been substituted, as convenience required. Tho time of Smnjimi 
has been reduced from days to 15, S, 4, and 2, and in some cases 
only one day is taken. The ceremony wdiich was called an act of piety, 
is converted into an occasion of dissipation, driiiking, ganibling, and 
acts of imnaorality., 

The following' are the ceremonies at present in practice : 

1. Phaia Ehtmga and Kanin Smnjdsa, or falliiig upon the; hranclics 
of prickly plants, spread on the ground, collecting tlieuu as well as fruits, 
and living sedely upon fruits : the Smydsis go in company, and 
climb itpoii date and cocoanut trees, and collect fruits ; wiien they 
come back to the place of Siva, with the fruits so collected, tliey throw 
and distribute the same; they also receive presents of fruits. Barren 
women resort to the place, ■ on the occasion, Hrid spread cloths, on 
which if by accident a fruit faJls, they receive it xvith joy ns an omen, 
of their becoming pregnant through- the favour of Siva ; at the same 
season, .the MMu Scmgdsi with his deputy goes iiito a forest, a burial 
place, or on the bank of river,' &o. and there performs the worship of 
Yam A iking of death),' and pre'sents, as ofiedngs to the evil spirits, boiled 
rice and roasted fish. ... 

,y. Paid from' a yscalFokl erected before Siva, upon 

a ;xow of Bad ^drykhiyes. It 'is' called Mika SmtdfiMi and (IIuHi 
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Simyasa^ because tlie scaiFoId is erected in a market place, and on the 
hank of a river;' afterwards- when the Sanydsis returO' to' the'''tem 
of Siva, the}" lie on their backs, upon the bare ground, in a row, close 
to each other, and the Gajanmja Brahman passes over them, treading 
upon their breasts. 

Fkfila Smrydsa , — Collecting and playing with fuel ; vdiicli they often 
procure by plundering gardens, and carrying oil’ railings, loose doors, 
i window iranies, &c. They then- -make ■ a large bonfire in ' the evenin-g, 
and jump and walk over the liaine, and play with the burnt charcoal, 
throwing the same upon one another ; this is also called Aguna San- 
ydsa, 

Nila 8imydsa—h) the worship of Nilava%, .a wife of Siva ;■ the. 
Samjlisis visit Kaiigliat or temples of Sacti and Siva, where they pierce 
their sides, tongues, and the skins of their foreheads. This is called 
Bmia PhorJ, and on the occasion they collect presents and gifts from 
the spectators, who far from encouraging these self-tortures, pay 
them soaiething' to get rid of the sight of their bleeding limbs. 

JIuUa Sanydsa, — is climbing upon a scaffold, hanging with the 
head downward, and making a fire below*. The fire is fed with the 
powder of Indian pitch. 

CJmrak . — Eating Chehatn or Irani and swinging on the Chirah Gach 
or post, erected for the purpose. Among these Saaydsls there are 
several other cersnionies of note, some of which must be noticed here : 
KhdtiuUi shaking and turning the head, rolling about the shrine of 
Siva, beating the forehead, sitting up all night, and singing 
Tarja, or songs addressed to Siva ; sometimes, but not always, in his 
praise. Fhuk kd ddnUi extracting or receiving the fiowers laid upon the 
Linga, wdiich they think fall down at their solicitation ; and prayers to 
the god, who is pleased to throw them down as a sign of affirmation or 
iieg'ation to the question made to him by the Mula Sanydsit oi the 
priest for himself or on behalf of his friends. If the flower does not 
come down after a certain time, it is then supposed that the god is not 
propitiated, and tU Deyule, (proprietor,) (agent,) tlmMdhu 

(head,) and other SanydsiSi and sometimes the priest himself, are tmd up 

by the hands, and suspended to the verandah, ^ all round the shnae of 
Siva, while the Sanydsis redouble their Kkitmi before the idol, and 
the drummer beats his drain^ with all streagtii ; ■ the Smiyikk and others 
remain suspended from off the. ’ground- till ^ the fiowers fall The 
flowers are at first laid upon one another,-; and then placed upon tlie 
top of the Linga, which is oiled, and' Is. consequently slippery : water 
is thrown upon it by drops, which assists to wash off the flowers, and 


6 ! 2 ^ J short Aceoiml: of ike '€%amk Pt^a Ceremo/iieB, [Dec. i 83,^1. 

' '.wlien' jtjs ob person. oh;: tlie pa,rt of the priest, contrives to 

..knock .it off with a ■ stick-unpereeived';' ' 

Bemipiion of Me Imirumenf^^ Gharak, of which Specbmm arc demmied 

in tke:Museiim -nndnMmhered acmfdmglff. 

The Veimsma iB. an iiistruiiieat made of ratan, No. 1 *. it imeans a seat of ratmi 
' Ills tlie staff; of the Samjan, a number .of rataa folded in the niliulle aoci lied up 
together, leaving a few indies, open hi the' lower part, in an oral form, the upper 
part is, kept loose. Its .use .Is. .various— it is a sacred ensign of aiithoritv, wliidi 
iiiiist be respected on particular occasions by the Samjdm', who rattle it** as their 
iimsical iiistniment, in tlieir procession 5 it is made a broom for de.inina* the place 
of Si VA, where the use of common broom- is forbidden dnrina* tlie Orowh It 
serves as a weapon, with, w-'hicli they fight, or beat down the bmiille of tiionis used 
in the irdwia upon ivhich they ftili; they use it in playing wdtii the 

biiint chat coal In SwagusBj .it js used as ropes laid under the pot or 

■ bag No. 2, in .the Pat Smiyasa. When any dispute or diiiereiiee arises between 
the priest and Sangasis, or wimn the latter in their procession meet witii another 
party, tliey lay down the Veirasana across- the road aiic! the enlnmce to the Iionse 
...ofSiVA, and the party against whom it is laid down must instantly stop; it is a 
sacred bar which they iiiiist not pass over without violating the law of CAmk and 
committing a sin which w^ould disqualify them from becoming SangiUis again. 
They are finally allowed to pass only in compliance with certain conciltionsTand 
.certain questions relative to Siva, delivered in verses, called Tmya, mmt be 
likewise answered before the new comers are allowed to pass, and beat their drum 
or do- any biismess. ^ 

Sniamm, or a cord of twisted thread. No. 3 ; it is in two pieces, which they 
pass beneath the skin of the sides, arms and thighs ; tlie ends are held by two 
^Samj/m or assistants, whUsf ttie 'man dances and passes to and fro. This 
purpose Is also answered by iog-line, No. 4, ratan, No. 5, split bainbd,'No 6 

Bmmmh (No. 7,) two pieces of iron rod, about 2 feet long : one end is Volafed" 
which is passed into the sides, and the other is fork-shaped with pronirs, each of 
which is called nakka, or nails, or finger-nail ; the two pieces have oftei/lO nails 
hence it is called dma-^nakhi or ten-fingered, but it is has often three prongs^- 
the, upper ends .are ..flat, and laid upon one- another, wi'iic!,i s-erves as a- bed' 'for 
fire, or a lamp, made of cotton dipped in ghee; which Is lighted, and upon tlii® 
the powder of Indian pitch is from time to time thrown, so as to make a blaze 
wfoile the Smigasi dances as he goes. * ' ^ 

Bath or knife, No. 8.— Eight in number, fixed upon two pieces of boards In a 
leaning posture, placed upon a bag, No. 2, stuffed with straw. This htirr |s field 

by four persons, aloft from the ground, and too Saai/dm join their 

No. 1, and lay the same acoss; to render to the bag additional strength, and the 
Sanyd^is fall upon it from the scaffold, No. 9. 

Vuemn No. 10, or nails to the number of 120 ; one end is flat, the other is 
, pointed aud sharp, these are rum into the shin of the forehead, upon both arms 
and breast, in an ornamental form, close to each other, usuallv like the front or 
facing y a jacket. To the ends of the nails small beads or pm are attached or 
suspended like garlands hanging upon the forehead, and small pieces of talc are 
stt$pea<led by way of deooratlou. ' , 
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BmsSf Nos. llj 12j 13j or arrows, iron rods of various sizes and thickness, used 
according' to the strenglii and courage of the Sanpdsis, whose tongues and sides 
are bored, and the rods are let in, which they often move about. When it 
is perforated, the tongue and the rod rest upon the lower jaw, or are held between 
Ills teeth ; if it. he heavy, another person holds the ends. 

No. 14, Is an iron rod or nail: the lower end. is pointed, and is passed 
through the skin of the forehead, the man holding it close to his nose, or a baii« 
daeeiy tied roniicl the head, to prevent it from falling; a small lamp is attached to 
its top, vrhieli he burns on the day of Nila. 

fjh/jralt H.'ifa, Xo. 15 , or swinging books. 'The Ctiamk?, or one who swings, 
is ofien of t’ue hearer caste, and ether people, not Sani/dmf volunteer for tliis 
act, through the effect of liquor. 

The skin of the back being drawn out, a perforation is made with a lancet, No, 16, 
on each side of the hack-bone, and the hooks, No. 15, are let in; the twine attached 
to the liooks Is tied to the rope, suspended to the Charah GdcMi No. 17. If the skin 
of the SanyAu is thin, or he is weak, a bandage of cloth is tied round his chest, to 
prevent the hooks from giving way, as when they break the Samj6,n foils, and is 
generally killed ; the slanders by also are sometimes severely hurt. 

No. IS, Td, 20 and 21, BellcarSy or lancets of various sizes and thickness: with 
these the skin is bored. These are not kept by the but procured from cer- 

tain kmudrs (blacksmiths), who attend the place where the Smiydsh meet, and 
receive a certain foe, wdiich varies from 2 annas to 2 rupees fox' each subject. The 
lancets are of various sizes, and a number is always brought by the operator. 

K{(gapasa, No. 22, two long pieces of iron, with a snake head, hooded top ; two of 
these are run into the neck and back of the head, and brought down to the waist ; 
eaeli has two borings at least, one on the head skin and one on the back. The San- 
ydu who can submit to this torture is considered a great hero, and when two simi- 
lar ones are put in, he cannot turn or bend his body without breaking the skin 
through wliieh they are bored. 

Tlxere is also a head piece, No. 23, made of iron put upon the head ; it has 3 to 
5 pieces lised to it like the hoods of sei'pents. 

fJharah GVfo/^, No. 17, or a post, commonly of saiil wood, for swinging ; it is 
from 29 to 30 feet loxig, fixed into the ground, the upper part has a notch, or 
socket, called Moeka, B ; in which a movable pivot is Jet in, cnlhd lOiaMyl. On 
tliis, a cross piece made of bambus 5 to 10 in number is tied up together, and placed 
across the Khakmji : to both ends of the cross thick ropes are suspended, one of which 
is tied to the hook. No, 15, and on which the CharaH swings. 


ll^Sjiecmems of some Ornamental Forms of Persian TFtitmg, By 

MaJd Rdjd Kali Kishen Behadiir, of Calcutta, 

The accompanying figures, reptesenting some beautiful poetical 
* inventions of the latest authors^ (are ^extracted and translated from a 
Fersian book called of Arts,), com ^ 

piled by Nizam- od-Bi'n AHMEO,:''Spn/of MmfAMMKi) Slmufm the 
year 1060 , Hejri., 
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Fir/, i. (Plate UJmudqub, or aiingrani that retains 
tlie same meaixiiig, even it i«s read in varioiis directions. 

in this, the central ^''(m)'ishthe- nr^^^ letter of every liernisticli. The 
reading will rim equally well by begiimirig first from ^ towards B, thence 
continuing tow^ards A, and from A returning to ^ ; then buck tigaiii 
from ^ to A ; from A to C ; and back again to ^ ; further, frcn.n ^ to 
C; then from C to I) ; and finally from B back again tfj ~Trrms«* 
iatioii. . , ■ 

■ I a’.n dead on yonr separation and have no soul in iii)' body, 

For Clod’s sake hear .my sorrowful lamentatiofi. . 
f have no marrow in my bones, O love, be kind to me, 

Happy if I instantly die wlien sepra'ated irotn you.” 

F/^. 2. Ulmosliojur ; the arborescent form. ■ 

In this the Arabic letter m is round, difiering from the shape of 
the Persian, placed in the centre of tlie circle of which tlie brandies 
form radii, is tlie begimiifig of each word ; and the stars 1, 2, 3, 4, mark 
the end of iis many lieiuisticlis; the reading of -the first begins sernieir- 
ciilai’ly from B to C. — Translation. 

I am foacl of the curled locks of beauties, 

Audi am captivate, c! by tnsir moon-!;ke faces. 

1 drink wdiie'iiiid am constantly a driiukard in the tavern, 

And I give thanks to the 0ou of the heavenly kingdom.” 

Fk 0 , 3 and 4. ! Ulmmqqacl, or tlie representation of knots. 

From the central ^ comBiencing along either side at the letter E or 
F, and set out, we shall arrive at the conclusion 

of two hemisticlis. 

The reading of either hemistich should be directed alternately 
from the light and the left hand, in order not to lose their respective 
sense and metre. — -Translatioii. 

Be'-iiot Intoxicated, atid do not go to the intoxicated ones, 

0 til on possessed of moondike face; 

Do not display vanity like the brilliant moon. 

Thou liast charmed hermits, kings, and angels, 

Bewitched the heaiitiesby tby moon-like face,” 

Figs. 5, 6, and 7, The beauty of the construction of these three figures 
is, that the reading may follow any order of the compartments without 
altering, the sense.----TransIation. • ' ■ ,, 

, >. ■ “ The world with its i‘ielies;is under-ymir subjeciion, ' " 

O Dove, It is lyntnny that thou hast not aidicted my heart : 

. Aias, there is no faith in the world; alas, there is no faith la the ’ivorlti” 

. Fig, 8. m* quadrilateral figure coiitaiiiliig four 

iiemistichs? and these . are read in both , ’horizontal and perpendicular 
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directions* beginning either from any of the four upper compartments 
downvrardts, or from any of the four perpendicalar compartments of 
B, i), sideways^ fro n right to left *, and the same verse will be found, 
I am ill coni^tant aiHiciion owing to the absence of that ravisher of roy heart ; 

That ravirdier of sny heart whose love keeps use awake with affliction. 

I am cnnstriiUly in pain w'ithoiit a companion and without, a friend ; 

I am sick, 1 awake, unci without a friend and without a sympathiaer/* 

I'Uj. S/isW-i or saw-like form. The oUjI Abcdti 

distiehs are read in the usual manner as follows : 


jj]_ Descrijitioii of an Indian Balance, called Tula. By the same, 

[i-'resented at the Meeting of the 31st .lulj-.] 

Thi' instrument is made out of common wood, but generally Sdndri 
(Herritiera minor) is used. 

Iti«emplnved hv the Mdsulmdti or paper-makers, for the 

purpose of weighing old and useless papers ; it is also used for weigh- 
ing- cotton, as well as thread, by native weavers of both sexes. 

* The marks of division around the beam are the indications of different 
wei-bts, h* particularized in the accompanying drawing. 

The lar-er string, named wasni- rassi (or the string for suspending 
™ei-dit°'. Is introduced through a perforation at the end of the beam ; 
Ind ^hlnttle one, termed is for holding by the fingers to ascertain 

’ . . . V it on one or otlier of tlie marks above alluded to. 

^ 'Vhe I'-compativing plate (Plate xxii. fig 8) is one quarter the ordinary 
■■ . fO- the instrument, but some are a little larger, and others smaLer. 
is in principle similar to the Eoman steel-yard, the fulcrum slutting 

instead of the weight. 'v ,, 
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reward, while tliej have deprived the scientific of a nio^t valimiile j-ukI 
will digested register of meteorological data. It would be impossible 
to devote space for their entire publication in the pages of this jour- 
nal, but sQcli an abstract as have gleaned frora maiij" similar tables 
on former occasions, and which will siiSce for most purposes of a gene- 
ral nature, especially for that we have hitherto kept in view, — 'the lixiug 
of the constants of diurnal and rBontlily range of heat and pressure for 
as many points as possible on the coiitinent of India,— ~we now wifh 
permission present to our readers : pressing’ Captain GEiiARoh; accximt 
of bis iiistrimients and of his method of observinor. 

reg'arcl to the tables which I now transmitj I to state that, geiierally 
■speaking, the means of the obserratioris, whether of the b.arometer fir tliermuiue- 
ters, attached or inside, and detached or outside, in the air and shade, lakcu during 
a march or halt or temporary intermediate* place of encampiuenl, ruv ficduced from 
the highest during the diw, and lowest the followfng morning, which will farnisli a 
correct mean of the place for the day. The attached or inside theriiioirietci* at 
Kotgarh was rather open to a westerly aspect, the observations being takes?, in a 
room of the house to the westward, thereby shewing a somewhat liiglier temperature 
than if tukcii inti morn towards the north. Tibs was laeidy done for ihe sake of 
coavenkmce. Tiie detached or outside thermometer whs suspendeil on a pole 
fixed in the groimd for this special purpose, apart from the iioiise, from day-break 
or early hi the moroiiig, to the north-west side fiir nearly half, and to Ihc X. 

K. E. side lor the remainder of the day, in she air and sliidc, to obviate as 
much as possible the sudden effects arising from reflection from the eartli uiiil the 
sun’s rays in dear, settled, and hot weather; which w’cuild thereby Indicate a higit. 
er, and consequently somewhat a more incorrect lemperature of tlie air, than it 
otherwise ought to do, had it been hung at a considenible cllstanee from auy Ijutld- 
ing better situated and free from the influence of all or any degree of reUccfciou, m 
liable at all tiines to raise it above the true standard. 

The barometer used during the two years, to insure accuracy as far as practica- 
ble in the instrument, was imexceptionahle in every respect,’ being filled with 
pure mercury, carefully revived from cinnabar, by distillation In a retort, with the 
filings of iron, and gradually boiled over a slow charcoal lire from the sealed eat! 
upwards, which processes always tedious and difficult of accomplishment. 

As not less than ten or twelve observations were taken am! recorded daily with 
nicety, the correctness of the following tables may be relied on. 

I possessed no uistruments for ascertaining the density and humidity of the at’ 
mosphere, evaporation, or the quantity of rain which has flillcn during the years 
under review. The winds stated as stormy, strong, brisk, steady, moderate, gentle, 
litlle, and light, have been estimated by their supposed strength unaided by a giiage, 
to indicate their actual force. The same may be noticed in regard to the quality 
and appearance of the clouds. 

The sadden creation and increase of clouds, spontaneously rising from dells # 
and valleys, siibseqiient to rain and more especially dticiiig the pericidicai 

“ ^ JDmirsg tlie rainy montha, the eloucls, after rising, foriniug, and collemling, ascend io 

a certain altitiide, and genemlly remain stationary, and frCcpienfly d fiy after day about 
the sums time cmw down again in rain. 
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rainy aod winter sca<oiif-;, on tlie hither or Indian side of the Himalaya range (the 
opposite nltJ’ii Side of the liimahiya being iittle subjected, and that on iy for a 
short cllstsiice intu tlie Intenor, from the loftiness of this ^grand and extenslre ■ bar- ■ 
rier of riiotiJilMos separating India from other parts :of Asia, to such a deluge}, are 
more astonishing to the beholder than I have words to' describe, and their total dis- 
appearance in a short space of time (sometimes indeed altnost in a moment) is eqiial- 
H" snrprisinii. I have often remarked these without any apparent cause during calm 
settled weather, luorirtg in all directions in liea^-y loose masses; at other times with 
iucredi’ile velocity, resemoling spray, down a ridge or valley, till they reach a cer- 
tain poirii;, when lliey es'aporate, and in an instant disappear. Sometimes thev may 
be ^een in ail shapes and curious forms, and frequently they accumulate and dis- 
perse in a manner quite astonishing to the spectator. They will rest for days, and 
even week', upon the top, and the slopes of the high surrounding ranges and moun- 
tains, deisuiug a clear outline aroiincP, thereby condensing and confiningtbe atmos- 
phere within certain limits at an altitude qf 8000 feet and upwards, (rarely at a less 
eleratiori for any time,! above two or three, days, and making it close and some- 
times unpleasant to the feelings, although the thermometer may indicate alow tem- 
perature at the time ; and often in clear, cloudless temperature and mild weather, 
small patches may be seen stationary in some places, and suddenly gliding along 
and up the declivity or slope towards the tops of the mountains, and dispersing 
. quickly in othersf. ■ 

The principal places at which any number of obsein'atioas were taken are Ram- 
pur, Kotgarh and Subathu. At intermediate places, during a march or tempo- 
rary halt, the observations taken were recorded. 

The latitude, longitude, and elevation above the level of the seaj, together with 
the name of each village, town, and encampment, on the journeys made each year ; 
the state In which comprised ; and to what authority now subject, will be found 
detailed in a table or List of Places, &c.” at the end of the abridgenmnt, and other 
» tables for .each 'year, „ . 

The point of ebullition and the temperature of springs, rivers, and streams have 
not bveen osnitted at most places in the subsequent sheets, during a journey. The 
utility of the former, when unaccompanied with a barometer, is too evident almost 
to need illustration. It will give a tolerable idea of the elevation of different sta- 
tions ; while the second, which were only ascertained at a few places, will nearly 
shew the mean temperature of the year at different altitudes ; and the latter will 
eertaiulv, from the diininution of temperature, indicate a tolerable estimate of the 
distance of the source of the rivers in the wmter of which the thermometer may 
have been dipped, and an observation taken of its temperature. If rivers and streams 
indicate a high temperature, the source of them may reasonably be considered to be 
remote ; buUf a low temperature be evinced, the contrary may he supposed to be 
the ease. Certain local circumstances and influences may in some degree affect the 
temperature of rivers/’ 

These remarks apply to Kotgarh audits neighbourhood, and indeed from Simla up- 
wards, as I can affirm from my own long observation, 
f The sun’s rays after fimg have in general this effect 

i For these on the present as well as on the former occasion 1 am Indebted to my 
brother, Capfoin A.Geeabo, late Surveyor inBaJpatana and Malwa ; and for a few of 
the latter, and partly some of the observations of ;the barometer and thermometer dur-' 
inv f«v occasional short visits fo Siibathff, to toj brother J. G, LfoBARU, Singeou to 
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.exception of tlie motitli of April, -so inviting’: toaTesideatin^ the 
hills tor expeditions into the higher and more remote parts of the vast 
Himalayan range, we find in the'foregoing abstract, besides three months 
at Subatku, a nearly complete annual series of barometrical observations 
for Iiotgaiii, .a station more than 6000 feet elevated above the sea^, and 
hr ei^oiigli vdlhiii the first range.of hills to obviate the effects of the car- 
rents of air from the plains, as observed .in the Dehra Dun by Dr. RoylbI. 
It must not be expected that the regularity observed on the level continent 
uf India will be found in the march of the barometer in a mountainous coun- 
try, where fluctuations of temperature, moisture, and wind are much more 
frequent and sudden than in the plains ; still. the same, general curve ob- 
tains through the year, and the diurnal rise and fall is regular and of the 
sa.iiie nature as in the plams,. not -a -negative' osciiiationas is observed at 
great elevations on the Alps. The average diurnal oscillation or fall from 
10 A. M. to 4 F. is 0.063 inch : to which adding one-fourth (or, as 30 
in. to 23 in.) to render it comparable with the oscillation under a pres- 
sure of 30 inches, we have ,079, which is only two-thirds of the daily 
oscillation at Seharanpurt, as deduced from Dr, Roylb*s registers ; we 
may therefore conclude that at a greater elevation, we should observe- 
a still further decrease until, passing, zero, the diurnal oscillation would 
become negative ; that is, the barometer would rise from 10 a. m. to 
4 F. as observed at the convent of St. Bernakd’s. The solution of this 
curious question and the determination of the zero or no oscillation alti- 
tude, may probably be obtainable from the journals of Captain GEHAim 
or his brother. Dr. J. G, Geeard, who is known to have reached an alti- 
tude of 17000 feet, barometer in hand ; and we may confidently trust to 
their joint exertions in elucidation of it ; for one fact of this nature esta- 
bished on certain data will better repay their labours in the course of 
meteorology than even a lengthened series of ordinary observations. 
The thermometrical range out of doors is incomplete, the minimum 
only being registered : there cannot however be a wide difference be« 
tween the monthly in-doors, and in the open air. The monthly vg-. 
riations deduced from the latter column, (the monthly m.can’'s) or from 
the column of exterior minima, give nearly the same annual curvature* 
The following table (column o) takes it from the interior mean. April 
and October are the two average monthB for temperature as well as for 
pressure, but the months of January and February present an anomaly 
in the barometer being lower than usual for those months in both the 
years under review. , 

* 691S feet, by Capt. Heebert, As.;Ees,'xfr,;,336, | 6600 by subsequent correc- 
tion, vol, XV. 413. ' \ 

ma’srJmhrn tessuergtere lu the hills, 
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Rn’VfilHm» at S'lljatLa l:?iv.,‘ bi’ca ’t^cludeia v*- arnim.^hjq.'i i'‘(:"N‘'r‘hvtraa'";; 
tlic iliiftTihCe of alUtuae ’>.''111 la lld^ c-i^: invi^ but n i/ialia;; itbauiice 
'Orr.'tlie I'esali:* ■■ ■. : 

Appended to Capfain F. Gerard's tables are ird tiie lati- 

tiidc, ioQgdtacie* aiid imroiisetibcal altitude of all tbu:‘ aio^t impta'tuiit 
points vihited m the coarse of m? jouniey«5, wb )>-,;* uvciirryarn I-; a;ai:k- 
eel by tlie Maiiks ill the tbre'gnifi^ resistor. The j ‘ura.^^* nf 
bert 1S19» wts made in company wit ’a tlnr late Cb.ptaiu J. IK liruinaii, 
to survey the course and kvd nf tae li'.er uf ni,>L an bnth'revtui^r 

account is piiblbbed in the fifteenth vuhniie tin- Asiatic Ih^tsirehe;-, 
The heights were partly taken tngmiijmetiieauy, hut the iniihnity by the 
boiling-point method, and a eorreclirn uf rlegrcv^ and n;nvaul> viis 
forced to be applied to the instrument used by IJaptai;i IhuaJLUT, on 
account of an error deduced cxperiiuentully from a td itti 

boiling point with the hdghl of a barometer filed *Alth liure incrcury, 
and well boiled* by Captain Gieeaed ; Dalton k Tabic ui Tcfisiuiis 
were used in calcukling the Amlumc of the therniiimi-lrii; iiidic‘ations'. 
The latter officer* in his remarks upon the tables beibu’c u.,s expudus 
Ahat bis own thermometried heights were tjileri witii rt tiiillr- 
exit instrument, which ilid not ret|idfe correction, uiui thut tlicyv 
were calculated % Ms brother* Captain A. G'Eeaiui, ua thu Mi|p.'iLT- 
tioti of the sea de^el being represented by 3(1 imAity, nr :i Id* . A tie- 
dhetion. of ^00 feet may in some cases be necessary mi this fACcoiuil, 

^ but it Will har^y,;afect the retoee measuremeiits* esiicciiillv as tlit* 
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tri|''> ws'ii'* ii'iaat* in April, September, and October, the months, as be- 
ftnv stalui, ut barometrical altitude. 

I'he t;ibic contains -a selection of some of the principal re« 

(ti tiji< past tsf the joiiriuil, and if compared with that printed in the 
Evseari*h‘>, it will be mreii to afford the highest confirmation to Captain 
Heuckrt's italcment; the’uliitades ■and longitudes 'are from thelatter... 

in 1 .S’Jfb our author went alone by another route, and made some ad- 
diiions to list of nltltiuics. The whole ought to be published, but they 
rL-E/uiie the elucidation of a route- map and notes of the journey. 
On both oecH'^ions also, the temperature of rivers and springs was 
carofAlv isoted, uiul a sure indicatioa was thence deduced of the distance, 
dh-c.:tivUi, mid .rouree of the stream ; a few of these are inserted below : 
E.iteuvt fT0)7i Captain GevuTd^s Table oj Altitudes, 
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lifimpur, alpha!, 
jS irtnagar, vil la^i^e, 

Kott^arii, canU-'innent, 

Kfimliard‘11, cupitah 
Siibatlii'i, em'.'Uirpaierit, 
aianlijE ennm*pniMil, 

Seiiila, d'O. 
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Do. 

Do. 
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Klijean,' viilagOj »hangieg, 

Kopu, bridge over JSatlej, 
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V.* — Neiei entke Specmem of ike Kankar Fornmiim., mi nn Fossii Bones 
cQikcied on theJdmnM. i% Captain E. Smith, Ben^&i Ea^iMeets, 
[Read 26tli Bemriber.] ■■ 

Captain E. Smith lias beea engaged for some years is removing the 
obstructions to navigation in tlie river Jamna, between xlliababad and 
Agra. These obstnictioiis, as is well known, consist of sandstone rocks 
and kmikarhanlis, protruding from the bed of the river at several puiuts, 
leaving, at low^ water, dangerous bars but partially concealed, and cans-* 
ing rapids and whirlpools, which have proved in years past highly* 
destmetive to boats. In^ the course of this important cliity, of which 
we hope hereafter to be able to give a full account, tlic peeiiliarities of 
the kankar formation, which has been the subject of so irmch specula- 
tion to Indian geologists, have been strongly impressed on his obser- 
vation, and he has very laudably preserved sketches and remarks of their 
most remarkable appearances in his note-book, wdiicli lie has now sub- 
mitted ivith the series of specimens to the Society. Tliey are not 
miiiierous"*-—he writes, “ having been taken only where differences In 
the kankar and rock were evident, , but they form a regular series from 
Agra to Allahabad, shewing the nature of the rocks occurriiigtliroiighoiit 
that distance* Having little knowledge of the subject myself, I have 
, not attempted descriptions of the specimens, which will be more cor- 
, rectly recognized 'by others, but have substituted w4at may be of use, 
viz. sketches and notes of the exact situations whence the specimens 
have been obtained. These even amount to little more than ladica-* 
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1 ymsll Bones collected on the Jamna, 

thm^: of j!lu.:*e, for alraost the remarks that have oifered themselves 
have I'li'cr., reserved until I know whether they will be of ser- 

TieC.’^ 

All geulogosts will agTee that the graphic mode of ilkstratioa 
ada|)ted by Captain Bmith is the very best for commanicating at once 
:ir; acnuuiataijce vath the nature of the country he has explored, and 
thi.rpb coiibiiod to the banks and bedof a river, it must, be remembered, 
tlmt the S'-cCo:i thus opened to him by the operations of nature, to a 
tlry/u in rJOiC piuccs of 100 feet or -more,- is a section of the great alia- 
vhiiii r»f the lir^ab and ufthe Agra plains, and not, as it would be in the 
lower s.njiir.^e of the Ganges, a mere exhibition of the contiimally 
shiding cjuniicl ami sands of the comparatively recent delta. — 
Tibs reii'iark extends pjirticalarly to the fossil bones discovered at 
Kariuikhsin and other places, which will be seen, as we proceed, to 
belong to the genuine class of fossils, underlying the kankar stratum of 
tile clayey ailuviurn, and are not merely casual deposits in the present 
river, as Captain Hsubert was led to suspect when their existence was 
fjrst pointed out, in a situation of the same nature, near Calpi, by Doctor. 
DrxcAX, in I 

Dr. Roylb also brought away a fragment of bone in 1831, and 
expressed bis opifiion that fossils would be found in the banks of the 

Jamna, (Journal, voL i. 457.) 

Regarding the present collection of fossil bones. Captain E. 'Smith^ 
private letter furnishes the following particulars : ‘"With the specimens 
of rock there is a box of fossils ; I have done little more than indicate the 
localities, with a few remarks on the state of the bones, originating in 

« See Oli; AXiNGS ix Science, I 23. --Account of fossil elephant bones foundin the 
Tivec near CalpL As no further notice was taken, at the time, ofDr. DcNCiiNts dis- 
covery, 1 take this opportunity of publishing the extract from Mr. J, IiESEiis^s letter 
wlucli broue-lit the subject to the notice of the Physical Class of the Asiatic Society. 

‘‘ i had the pleasure of sending you on the 6th, two portions of the fossil bones 
of an elephant, for which I am indebted to my friend Dr. Duncan at Cal|)S;the 
following is an extract from his letter which accompanied them ; * The spot on 

which these remains were found is nearly three miles up the river on the opposite 
side to Calpi j at the time of visiting them there was not a long bone whole ; proba» 
bly a tooth might have been procured, bat certainly not now, the remains being 
scattered by the natwes who accompanied ns, in all directions, I however send you 
wiuit I preserved, part of a long hone (the femur), and a portion of a task, the k- 
iriellated structure of which is very distinct. „The remains layabout 4j) yards from 
the ecke of the water, 'then very low, but which daring the rains mast evidently over- 
flow tic spot to an equal or greMer exteat._ They, appeared but superficially inw 
bedded in the slightly coherent 'earthy stratum,; which has been deposltetl by the 
waters on , a bottom of toik?*,' of which the bed and: banks of the ilver were here 

composed/'^ , 
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my a'GC|iiaintance with the ' situations "in ' which they are found. The 
portion of the subjoined iiotein'Which; the- fossils are assig-ued to difFer- 
ent parts of the skeletons of. .various, aiiiiiials, has been derived froin 
better authority than .1 can pretend .to in such questions. From what 
lias been obtained in the last year or two,' it seems that fossils in great 
abundance are lodged in the bed- of the river. They have in previous 
years of the works been procured in .smaller quantitiesj from rocks or 
shoals 'diiferiag in natare from those of the last season, liavitig been 
removed in the first periods. One cause of so many having been . of . late 
discovered has' beeii' the presence of intelligent European overseers, 
wdiose curiosity has been excited by remains which were .matter of i.n- 
differeiice to tlie natives. It is to be regretted, however, that the atten- 
tion of the men was not directed earlier to the preservation of these 
fossils. 

,. ^*1 becaro.e acquainted with tlieir discovery in such quantities, and. of 
such dimensioiis, only after an absence .from the spot, ' dtiri.n.g which 
the excavation had been completed, and could then collect merely a 
few of: the fragments, which an 'interest in the subject o.e the .part of 
some . of the sergeants, had induced them to select. Miich'however lias 
' been lost, and as -seen in the list, a small ■ piece only was kept of the 
shoulder blade of an elephant, (No. 3,) described as very perfect, but 
which unfortunately, with the rest of the mass removed from the shoal, 
was thrown into the water of a deep channel. I have lately got some 
more fossils, and in the course of the cold season, I shall have an oppor« 
tunity of visiting some, of the existence of wdiicli in the banks of the. 
river I have just had information, and which (if the account I have 
received be correct) would seem to prove that the process of petrifaction 
is still active.’* 

Captain Smith has divided his notices under three heads, which we 
here insert in the same order, adding the characters of the rocks, and in 
some places their analysis* from the specimens presented to tlie Society. 

I. — Notes with Explanatory Sketches on a Description of Kankar found 
in Slabs in part of the bank of the Jamna. (Plate XXI II.) 

A description of Hag, composed of sand coarsely but strongly ce- 
mented, in thin slabs, horizontally disposed, is found in considerable 
quantities at a short distance from Karfmkhan, near Oreyah, on the 
Jamna. The situations from which it is usually dug are shown dis- 
tinctly in the accompanying sketches, with the references and notes i 
T but the flag is not confined to the banks of the river, (Sketches 1st and 
, 5th,) being* raised ^ as well from sand-banks far out towards the centre 
.. of the bed of the stratum, 
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It is excavated principally by tbe boat and gbat men, or tlie villa- 
o-ers of the Wtallah class, on the immediate spot ; and the search for it, 
and the mode of raising it, is simple. 

In the hot months, when the river is low, these men observe -what 
parts of the bank have been left by the river (Sketch 1st) so bare of 
sand, or deposits of mud, as to allow of a probability of the flags being 
reached wiihont nmch labour in the removal of the superincambent 
bodv. They are, from the excavations in former years, acquainted with 
the "spots in wb.ich they may expect to find the flags, and the upper 
mass being cleared away, if the flags are reached, the excavation is 
carried oa”as long as the easy slope of the hank allows of its being pro- 
fitable. It is senerally from about the bottom of the bank, at the le- 
vel of the lowest fall of the river in the dry months, that the flags are 
taken, and they are traced at all heights from this level up to 20 or 25 
feet above it, bat rarely or never higher. Below this lowest level, they 
are found in depths as great as the water has allowed of ^tlio excava- 
tion being prosecated in, but that is not more than 4 or 5 feet. To- 
wards the centre of the river they are raised from similar depths be- 
low tbe surface (Sketch 4tli) from a space on which sand settles annu- 
allv over a greater or less extent. Whenever any part is perceived 
free of sancC and the flags felt at the bottom of the water clear of that 
obstruction, they are detached by common iron implements, and raised. 
As is the case near the shore, the depths from which they are 
lifted do not exceed 4 or 5 feet. In raising the flags, it is usual to cut 
them across, (Sketch 2nd,) to' reduce them to manageable dimensions, 
and as they are sometimes connected with each other at the edges, they 
are there too cut asunder. They are generally taken out in lengths of 
from 2 to 4 feet, the breadth varying from 1 to 2 feet. 

Long round pieces are sometimes found between tbe flat slabs, 
(Sketch 3,) that is of course when the latter are not so close as to be 

connected. These round pieces are always smooth, never knotted, at 

least as those common on the surface of the kankar banks and shoals 
n«uillv ar<’ The round are always met within the honzontal line be- 
tween thcflatpieees.never above or below them, not even when there are 
double or treble strata of slabs. The directions of the lateral dm- 
sions of the slabs, as also of the grooves which channel the suifaces of 
both the flat and round pieces, is stated to correspond nearly with that 
of the present course of the river. These flags are said to harden on 
ILL to the air. It is unusual to find, in other parts ot the bank, 
fine sand, similar to that of the sand strata immediately adjoining the 
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Sags, anci to that of fiags ■tliemselves'^; It seems to 1)8 of a Ickd, pe.' 
ciiliar to this bank of the river^ about tlie lowest level* Cursorj ob™ 
servatioii at least does not discover it elsewhere. It is darker and greyer, 
but otherwise not uolike the hoe sand of the superlicial beds* Flags, it 
is asserted b}- the people, are never found on the sites of former excava- 
tions, that is, they believe them to be old deposits, and have bo expec- 
tation of discovering fresh formations in the spots from mdiicli they have 
once before raised the layers. Projecting eaves from the roofs and win- 
dows of tliG native pakka houses are in this rieighboaiiiood very generab 
I}- constructed with these flags. It: seems to be the use to which exclu- 
sively they are applied, and- they are conveyed for it to Calpi and other 
towns ill the vicinity, where they are sold at a few rupees a liioKlred. 

Similar flags to these may very possibly exist on other parts of the 
bank of the river, but they have never been . observed or heard of ex- 
cept at this place, and here but in one bank of about half mile in leagtli, ' 
and in the bed of the river opposite to it. Altlioiigii, as shewn in Sketch 
5s this is now the main bank of . the .river, it has not always been so*'. 
At some ..very remote period, the Jamna must have ran along, the foot 
of the higher plain on which Kmitra stands, and which line, with the, 
relative .distances.and elevations, is seen. on the small sketch.' 

Refermces to the Sketches. 

Sketch i. a. Sand in strata, alternating in thicknesses „of tbe flags. 

.. ,b. Lowest level of the. .river, 
k. Cess-pool for baling out the water, 

c. First stratum of flags. 

d. Intervening layer of sand, flue, of the same color and 'description apparently as 
that in the composition of the. flags, varying in lhickiiess from 6 in. to I feet.' ■ 

e. Second stratum' of flags. 

, f. Second intervening layer of sand, 
g. Third stratum of flags. 

From I to 5, strata of flags and intervening sand are found. 

. Shetch 2. The'slabs in their natural position, in the sand or the river. , - - - - Cute' 
made by the people to detach them. 

Skeieh 3. Phm and section shewing the .round ..pieces of kankar (a) found lying 
between the flat slabs (bb). 

Sketch 4. The method of obtaining the kankar from the sand-beds towards the 
centre of the river. 

A. One of the men separating the pieces by a sharpened crow-bar. 

B. Another lifting up the detached pieces from the bottom. 

^ The composition of the flag kankar analysed hj me was as follows ; 


Carbonate onime, 42.2 
Fine sand, 57 ,g 
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SleMt 5. to 60 feet above tbe lowest level of tbe dry 

season. ^ HO feet above ditto. ; 

.aor wbicH tbe slabs are fouad. 

0 i^Fchmns of Kmkar and Rock o'” 'Jf f f 

/ ijeiween Acjm cmd AlluMhml (FMe XMJ .) , 


heiieeen Agra imf* ^ /■ , ■ , 

f,. 0 _represents a sectioa of the river bank at Sinjaity, above 

i?',/™ n-Mi thekankar jutting nnder water. 

' -V^'. , i,f,..seiauili.ar gravel, cemented with clay and lime. 

* ' 2 . Bi«o. kankar cement : micaceous sand. 

' ' 3. lM™k!ai liaiikar. 

V itembles 2, bat more solid. ^ _ 

PI 7 _^Keliysnr, at the janction of the Sinde, 20th April. 

B, Hml saiuly kankar. ^ ■ . 

f) Stalaclitic k.aakar, rick in lime. , ^ " 

O '” nkiii of the surface' of: ^Stratum A 111 the last., 

p,g ^"'^^H^estLfilling up of the natural cracks, formed 

^hich mucn a carbonaceous and sandy infiltration, 

the drying elevation of the specimens from Xa- 

ir" ..in bank immediately above rises to the height of about 
The f - back, to a total height of 130 feet; 

anove t > ^ ^ of rolled fragments of kank^^^ _ r .1, 

,^„ie a section taken at at the 3 -ction of the 

t-r vbP nodular kankar lies m inclined strata in a hard mlay, 

Suide. Here the _ ^ l.g^bar, ^simi- 

npoti the bed of the Jamna ?) 

lar to that ex 1 ^ - 20 th April. A mass of nodules m close 

Fig- 11- nearly horizontal; some at 12 feet above 

contact, but less. The kankar which has acted as 

the level of the ware , • 
a cement to the mass is ’ 

Ko 8. Hard vaoiibcd kankar. 

a Smaller, of various forms. 

!’,„w the unction of the QamkZ, 20 th April. 

At BiirW. below 
which offer;a;bstrucdons to the 

,:.:;::menriand::natp||*^ 
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14. Rock kaiikar, a caleareoiis sasudstone; costafriiiig aiig-iilar frag-, 
■;me,.!its of silex, felspar, and yellow clay'. A-few strata, about one foot thick eacb, 
with stTfita' of the usual description between, form together masses of 12 feet tliick 
rising to 17 feet aBo^e tlie surface of the water. 

Fig, 13.— Sectio.n of .tlie clay bank ^hoYe If amirpiir and below 
Secrori. Ghat, Tlie kankar (15) liere appears ,in Yerlical seams in the 
scarped front of the bank, wliicli is itself of a Snii clay. 

K, 0 '. 16. Sandy clay, with peiibratioos^ — ^and an imbedded unio slieli. 

Open.,' 

17. RamiSed kaakar from the bank at tlie lerel of the water, 

mkpur. 

Fig, 14. — Section of part of the bank at xirroef below Hamlrpur, 
No. 18. Kunkar coaglomerate (,Iarge rolled fragments, reiuiited with 
kai'ikar cemeiit) . 

19. Plate kankar, of botryoldal .form — riiieaceotis sao,d atibermg : 
from Titlmiri nem- CkiUiddra GMi^ it appears combined in, large rocks and reefs. , 

Note , — To this part of tlic Jamna the clay and kenkar ,for,mation 
prevails. . Below, fresh descriptions of rock supersede the kankar, 
except in the specimens distiiigoislied a.s such. 

'20* Red vitriSed day, or khem-par, of variegated color, froiii 
Markti. . The mass is about 20G feet in dimensions, rising* 20 feet above the level 
o'f the wate,r. ■ 

'2L. .Ditto, partially heated, fou,iid in detacliec! liiiiips near the base 

,of c!.ittO'. 

Figs, 15, 16, 17.- — At Agnje, 1st May, above Mhow, Veins of 
kankar (No. 22, clayey kankar) , here rmi in veins through reel clay, 
containing nodules of kankar ; from the unequal wear of such inateriais 
by atmospheric iiiRueuce, the veins are sometimes seen to pro! rude 
like .dykes above the clay, as represented' in Fig. 1 5, to the height of 
half a foot o,r,more the superficial appearance is reticulatc'd, as sliewa 
in ,Fig. 17., ■ 

No,., 23. Plate kankar from /-—of this kind extensive beclS' 

and reefs occur, it is much the same as that at PachkourL 

The other specimens forwarded with the kankar series, are as fui- 

4owS' ,■■■ ■ , . . 

No. 24. A ealcedonic conglomerate of fused litliomargo, foroiliig 
the substance of a rocky island above the Tahoda hill , taken froiri the mass 25 to 
'4§ ..'feet/ above the wateivlevei. ^ 

Specimens from Mhow, 40 miles above Allahabad, 

No. 25. Sandstone from the rock about the centre of the river, at 
sk feet above the level of the water. 

. , 26. Llthomarge, ia masses, 10 feet above the water. 

27. Sandstone flag, from the Bmdellhand bank of the river, 

, ' 28. Red clay and gravel (ferruginous kankar), runnlag in veins 30 

to 40 feet In length, 3 or 4 inches thick, taken from the same spot as No. 27. 
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29. Friable; ' about tlie centre . ;of tlie ; riTerj 

near tlie lower part of the' pass, .forming large, reefs and masses, 3 or 4 feet abore 

tlie «^ater-lefc*l. ; : ■ ■ ■' ■ ■ 

30. S;.mf1s!one, fine-grained, from a large mass about tlie centre of 

t!ie river, in the liieber part of the pass, taken fro'm 3 or -4 feet abore the level of 
the water. ■ ■ . 

Stjecpjiens from tlie great reef at Bcmidru 

‘>1. .Bard sandstone, 6 to 10 feet -above the level, 

.32. Kaakar, in- -very, sa.iall quantities, found near the above. ' 

Uiile.-s specified otherwise, it should he understood, that by the 
level of tliev.ater,” in the preceding notes, is meant every where 
the lo.west,au'nual level of the river.. 

Small Springs, flowing in .free through scanty streams, rail' from im«' 
der irift.M.'y of the ledges . of k-ankar ..on -the banks' of ' .the river. - .They -'; 
'are rarely- met with except In these situations, and-iii the possibility of 
their being still impregnated. ■with. the calcareous matter which, seems 
■ t'O' iiave be-eri the. principal a.gent in- the formation of the kan.kar, some 
of tlie water lias been brought ojS‘ .in ' bottles, — a rude atte.m'pt -!,nad.e 
here to discover the presence of lime was not successful in detecting 

3.. — .List of ' Fossil bones /otmd in various situations in the prosecutmt 
of the Jumna works at KaTimkkdn, 1833. 

The '.niimbers refer to .the '.'.specimens-- presented to the Society.,., and 
to the •hgiires in plate XXV, 

L A tooth supposed to have belonged to an elephant, 14 or 15 
'yc'ars old." - ■ . ^ ■ 

2. The bony or inner part of an elephant’s tusk. 

3. The extreme point of an elephant’s shoulder-blade; the remain- 
ing pari: of the bone weighed about 1| maunds. 

4. A portion of an elephant’s shin-bone. 

5. Portions of the back-bone of a camel, Q) or one of the vertebree 
of the lower part of the neck. 

6. Knuckle bone of the knee-joint of ditto. 

7. That part of the shin-bone nearest the fetlock joint of ditto, or 
end of the shank-bone next the knee. 

8. Portion of a rib of ditto. 

* Both of these whalers were found to be nearly pure, their specific gravity 
being sensibly the same as tbarof distilled water. On applying the proper tests, the 
discovered in the water from Nm^i was;, carbonate of linie ; that from, ^ 
Arroel contaiaed the same, . with a' vqry.'siight admixture of muriate of sock, The, ; ^ 
slight soiuiioB of carbonate of lime rmiy have, been rather derived from the kankaiv ^ 
than have aided la producing it.— 'Bn.. , . ■ 
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9, Portions of human bones, (r) the two black ones being the head 
of the thigh-bone and head of the arm-bone* 

10. Two pieces supposed to iia,Te been parts of aF.igators* 

IL Portions of bones belonging to the skeletons of iiurscs, bidfu- 
loes, &c. 

12, The upper part of the leg-bone nearest the sliorJder of a young 
elephant, or die lower part of the tiiigh-boae of tlie su.ne auiriial. 

1 and 2 were taken out of a mixture of sand aiici kanaaiu rij.vtiiiHy 
exposed to toe atniospliere. 

3, 4, S, 9, 10 and 11, were all procured on sloping tlie bri!il:.s of a 
clianneh the sides of wuiich are from i to d feet ufoovc the: lutve.'t' level 
of the river (the bank being 50 feet high.) They v"erc dug i’.’tvn ileptiis 
ot from 6 to 18 inches in the iirra shoal, wliicli vs coiripo>e(i of sub- 
stances, kankar stone, gravel, rounded bricks (vitriiiecl clay ?) more 
or less roiled and cemented by mud and clay. 

5. "Were dug oat of a cleft in hard yellow claw about 9 inches deep, 
filled with black mud, about 3 feet from the surface of tlie water. 

6* Were found in the bed of the river about 18 inches deep, and 4 
feet from the surface of the water, daring the excnvatiuii of a bund. 

12 — was found on the left shore of the at Oo«rrt, above Cai- 

pi, partially imbedded in a clay and kanker bank ; all the res: were dug 
up at Iiarinikhm, 

Of the fossil bones those found in the shoals of kaiikar were the 
least perfect, the petrifaction being less complete, or the fossil i:i in- 
ferior preservation* In the stiH clay, which composes a consiilerable 
portion of the bed of the river here, the fossils were in better order. 
This difference may be accounted for on various suppositions. Tliei 
fossils, after being washed from the spots wiieie they became such, 
might have been better preserved in the stiff clay than in tlic louse 
shoals ; or the change into the fossil state may have taken ]dace in 
the immediate neighboarhood of the clay, and those found in the loose 
shoals have been carried by the water from the original place of for- 
mation, having suffered injury in their progress from their first to tlm 
new situation in winch they are found. 

It is diilicuit to assign to these remains the dates of their pa^*sia"; !!i« 
to the fossil state. The greater number have been found in mi extru- 
sive shoal, of partially rolled kaakar, cemented by miitl, and which from 
known changes in the river might be of very recent accinBulalioo. A 
large proportion of the fossils seem to have had a funner idtuatiou in 
the hard clay of the bed of the river, how^'ever carried thence to the 
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j liaiikiii* H'lioal. Bat whether they become fossils in the clay, or whether, 

I after becorning so in other spots, they were swept on, till lodged ia the 

! cltrfrs of tlie clay, still remains a point to be ascertained. 

' Tiicre is a probability in the former supposition, from the fossils 

I fmind in clay being coloured throughout w^ith its yellow tinge, whilst 
; tlioso dug up gravel or kankar are of the greyish hue of these 
-'J .-!it 'Stances. If then the fossils are of the dates of the masses in 

: wliicli llu?y were discovered, their age must be considerable, for the 

clriy spoken of lies at great depth ia the plain of the Doab, and must 
Ik d vt.rr vnnb’ deposit, 

5 In regard to fossils— will substances, after having completed their 

; ciunigc to tiiiit state in some other spot, acquire throughout their iii- 

tenral :^U'ucturo the color of clays, in the clefts of which, after travel’- 
ll ng ff'oiii u distance, they may have found a fresh resting* place ? If 
; tiiey will, the di Terence of color in the fossils leads to no evident con- 

ij on the preceding sm*mises. One curious particular seems 

estaldisl'ied niter repeated inquiries. The fossils marked 5 were taken 
* our cf clefts in clay which lay below a thick stratum of rock kankar. 

Still it is Kir irom certain that the rock kankar w'as so entire, so free 
*’? from fissures, as to permit of no other explanation than that of the 

‘I ' fossils Iiaviiig* been deposited or changed in the clay, before the forma- 

tion of the kankar which rested in it. That clay is itself of great age, 

I it is at the bottom of the river, 40 feet from the extreme height of the 

j rise of the river ia the rains, and from 100 to 150 below the plain of 

' the and 'BumklklmndF 

• To these guarded remarks of Captain E. Smith, every attention is 
due, and he deserves our best thanks for so impartially laying the 
circumstances of the Jamm fossils before ns. It would seem to be 

* pretty well estublished from his local observations, that many if 

: „ not, all of the fossils w^ere first deposited in, the clay stratum from.,, 

i 1(10 to 150 feet below the plain of the Dodh, and under the general 

"ii ' line of the kankar formation ; that upon the excavation of the present 

! bed of the Jamm, many have been washed out of tiieir original seats 

4 and removed to clefts in the ledges of rock in the bed of the river, and 

have been there mixed up 'with a fresher muddy deposit, and in some 
j cases ifXi pregnat ed with a • tint,, thei'efrom*. That they belong to the 

' ' former period, and that the kankar attached to them is also much more 

ancient than the present sands of .the. river, k rendered suflicientiy evi- 
dent in' some of the specimens by the large angular quartz and felspar 
I gravel, cementedon to many*' 'Ofthe bones.' Some angular pebbles of 
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oiu- i/resent notice with a brief dtstch 'cf\r !f ^O'l'-Iud'n g 
Jntoreiti.'ig subject. " * ' «ew um this 

OcftMTc^cc 0 / /Ae Bones of 2Im ,l. r ; 

Tae liher.oraena of caves is much' mr r- 
opposed, when the subdIo theorv of a dihid'?' 

debris of aniraals the inSaS of tb I ""u 
proposed as sufficient to account for the qtv«mr‘ ?• 'vas 

of t™,”™ bt:r„.!;': '•" ■“■■ 

No general law pertaixss to tlim Thev"*’ 

careousM-ocks of every diffiereatte aS 7" -I- 

tae present contiguous vallevs. ■ Sugi, *oas eicva'iuas above 

tuations. and at a distance froca runnin^/watl? si- 

those of which the apertures have faeenlut ^ 1 x 7 f ‘f ’ 
dual wear of the rock in front cr...c.' i ^ disclosed bv gni. 

of .1. o,j„io ro„di”t;i“r"i r?" “i»»“ ^ «» »«• 

antiquity ol the aperture. ■ In shmo* ■ i^caiitv and tiie 

bones of a species. with tk 

«. ..ill ,:t xsrr -M 

‘■.o-eroUadlf i„.b.j. 
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ded y'ic! tlni« perfectly preserved. In others, like Kirkdale, tlie mass 
of a oui^iitude of boiies, lialf gBawed and rounded, among 
\\lu:h IS rceoarhfid a quantity of" hyEenas clung (coprolite) | in 
otai rs a mirrcrw crevice is filed ATith skeletons of the smaller car- 
!dv(;r-,;i:s tioirouls ar.d birds. . The formation is all these cases i: 
rmd rvhlc-at i the lialnt- or bears and hyanirts of the pre- 
d r. :rnrcl exactly -.viih what rre see to have been their practice in 
CLgr'H ii'r-rt : ti.D caves were the resiJeiiee .of these finirnals for genera- 
tions, nii" wc-r^? i)y ia,> means filled by anv bri-k tmiisieiit or iiniver'^al 
Y.-avr fif tnuis-ymrt . a:vi ^hsre is no ground deduclble from them for the 
gepsiridiun of urgaoic remains into the two- classes of and posi'^ 
dikiviam 

Tfie o'li- of these caverns generally has a strictly local origin, and 
may b ' irlentificd eilh the debris of the neighbo tiring mountains. In 
EV'^st eases it emi be proved to have been gradually introduced from 
soiiie openi::*g above* and not from apertures fronting the present val- 
leys, ivhicii liave in 'most cases' been laid bare by the siibsequerit derm- 
(ktimi of tk'^ chi, nail of the present rivers, when the level of the ocean 
stili-uie i . tie, strata On &uil euo he divided into tlie lioest lamiine, and 
very ofU’U thick stalagmite separate one bed of soibanciits 

confeuts, from the next, 

lIuYinz priH’Cfl that tiie fossil cares vary in tlieir cos tents from local 
chTUUimitnci"* * aud that they hare been tilled in very long periods* IVL 
ToriiXAL coines to the imporlrtnt question, whether the cave deposit 
ever CiUkaius huuimi buacs, or pottery and works of human art ; aiul, if 
so, wludlier .objects appear to be coeval with the other matter of 

the cavcT' ; io fiuit, whether man was or was not coiiteiiiparaaeons with 
aiiioials now cijusiclered to be extinct, auci, as it were, bcloogiiigto a 
foririer cnm.tiym 

liiiiiiaii rcjiiains had been long since observed both in wliat Yvas 
diluvial clay* and ia the soil of caves; bat their presence was 
cleemcd accidental, and it became a dogma of the science that maa 
existed not in u fossil state. The recent discovery knTcver of the caverns 
of Aucli% I'lerHult* ami Gard exposed a vast raagazioe of huirum bones 
and miiiqiw pottery iiiciasecl in the self-same matrix with the hyana,liofi, 
tigc?r* stag* and numero'us other aElmals, oil of e^imei species, Attea- ' 
tiori was thus once more awakeried.tothe sabjeet, md MM’. Be Skreus, 
CuRisTQL* and TontXAU, after m attentive and coiiscieotious examiim-^ 
tion, iirtvc cisine ty the eoridasiofi timl idl these/ objects, are of the 
same date ; wbciice it results that man- was the eoiBpaaion of tnimals 
now considered extinct and fossil. The -groiihds-.of their opiaioa arei~.; 
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the equal change wliicli the bones have undergone : tiieir mode of 
deposit: the variety of .species, in .some of the animals, wliicli denotes 
domesticity ; and the oeemrenee' of extmct species bearing the marks 
of cutting instruments*' ■■'The' ■ problem being thus resolved, it follows 
that man must also 'be incladed.'iimong Ihe fossil species, or rather that 
the siidclciv transition from one condition of being to another must be 
disallowed, and that the same gra'liird rdteratlori of speiies*:, aha'jiiy 
follv developed !>y Dkshaves in his comparison of tlie fossil shells 
of the cliiTerent periods of the tertiary fornmtiuns, mii>t Iv* extciitled to 
animals, and perchance to man himself: tiiat, in fact, t!ie iiarriercif fossil 
and no!i» fossil must hencefortli he a distinction of cmiveniimee only, to 
separate such remains as may he found buried liitlie regular geological 
strata, from those of more modern or accidental inhuriititiori. 

If. Desxoyeiis however suggests that these bones may be eompara- 
tively stioilcrn, and that they may hehug to the priiidtivc Chiuls, wim 
lived ill caverns. This opinion accords well enough with thecircurristeiiees 
of the cavern at Mmikt, in which 3.1. Tfj^mtai fnum! little flffurcs, 
fragments of jais, bracelets, &c. but it wdll not at ail apply to the other 
localities described, and in w'hicli tlie mixture of bones is m decided. 

Great light is thrown by these discoveries cm Ihe before ill "explain- 
ed fact of the occurrence of liumau bones in the breccias of Cagliari, 
Nice, Gibraltar, and Tripoli, which contain marine shells, aiui seem to 
prove that tlie level of the sea was once 150 feet higher tlian at present : 
the caves generally betoken an equal height of the ruiiaiiig streams 
which are supposed to hav’c gradually silted up the* caverns. 

The shell deposit of Cape St. Hospice, near Nice, also cofitairis 'brO"« 
lien pottery, and the same has been observed in tlic bone-breccias of 
Dalmatia and Syria, which contain human hones, as does the ossiferous 
sand of Backs near Vienna. 

M. Boite' rightly observes that such facts are of too frequent occni% 
rence to allow of explanation on the ground of any acx‘i dental intro- 
duction during the period to which history extends. They all testify 
a lowering of the ocean level with respect to the land, caused hv the 
upheavement of the latter, and thus render it evident, that these changes 
have been in action sabseqiient to the existence of man on the globe. 

M, TouRNAn and other. French', naturalists, farther suppose that 
several races of men have successively had possession of our continents. 

' ' The form of the skulls found at Vienna h "stateil to approach to the 
African''- or Negro type,’ 'Those. discovered In the iliuiatile imirloftki 
valley of the .Rhine and' Danube exhibit a close reserahlancc to the heads 
of the KaraihsorTh'ose.'of'the-'anoient'inlmbitaats ofPeruand Chili. It 
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is of course in ^’'ain to seek ia the most ancieat histories of these coaii* 
tries ftir mix traclitioii of the violeat commotions which the crust of 
the earth has eriilored (as is bow. p'roved), since man became its tenant. 
Geology alone canseek to unravel the general facts in an uncertain thread of 
events, t!i rough the gradual development of the records carefully treasured 
in euvoK uiifl strata, and written in actual symbols of life of less equivocal 
interpn-tarJoii than Egyptian hieroglyphics. But the subject is yet new, 
the facts liniitecl, and we must be cautioned against coming to an,? con- 
chisitKis without the most mature 'and impartial examination. It is to 
thi.s pliilosopbic caution perhaps that we must attribute the silence of 
Hr. CoNVBEARE Oil SO interesting -atopic, in his report on geology to the 
British Association in IS32. ■ After alluding to Professor Bockland’s 
acute observatioms on the numerous bone caverns of England and Ger- 
HimiV, which have thrown so much light on the particulars of the his- 
tory of so many long-extinct races of animals, and proved beyond a 
doubt that tiicy were originaliy the inhabitants of the districts where 
their remains are now fcnmd he briefly adds, ^‘biit still on many 
questions coniiectecl with this curious and interesting subject, especially 
tiu* relative age of the human bones occasionally found in the same 
cavern (as at Size in the South of BVance), we are bound to compare the 
opposite views of De Seeees, Chejstou, and Toxtknal, with those of 
Bi:cki.anb, with whom however Desnoxbes appears entirely to agree.” 

The last edition of Dela Be€he*s manual also barely alludes to the 
fact of human bones having* been lately found in the same mass 
with the remains of the extinct rhinoceros and other animals usually 
discovered ia caverns. 

. We have dwelt at some length on this novel subject, in hopes of dra>v- 
iiig the attention of our Indian geologists more zealously to prosecute 
their investigation of the new held of organic remains now opened to 
their labours in the clay of the Dodb and the banks of the Jmina. Should 
it be proved that the bones of man are there really imbedded, and that 
the atiiiiiais found wd,th him are (like the elephant of Jabalpur) of the 
existing Asiatic species, it will form a strong and very important link . 
of coiiiiection between the state of things at two distant epochs of our 
globe, now distinguished as the recent and the fossil periods. 

In digging wells in the Bodh, or in any part of the upper Gangetic 
plain, the search for fossil bones at considerable depths should not be 
neglected, even under the strata of 'kankar, which occur almost every 
where in the yellow clay. We might not despair even of finding bones 
at the lowermost depth to which' we have bored in Calcutta, for the 
vellow clay under the blue alluvial beds 'Contains kaiikar, and is of the 
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Mwu jr-tirtiuT f^Griicnhr.^ of tie .Earihf^ukp iu [Dec, 

Vl^^Fui^'fher jmiki^Iars qf Efirflqmke In Xeprd, !U* A. 

.£>^ Asskturd Surgcmi uttuXied Uj the Ri-^ddencp, 

In piirsiraiice of tli-*’* al-cmpt ’tia^le before to unto tbr f'.otrretiTS 
efftctc* oi tne of th? 2 )bri Au^K la-r, t.'r'-rrr. jo’ vfAn- 

of Nepal s and its imiuediate ndgubourlioud, an;l v-ith tiiv iiopo of sheiv^ 
jiig", as correctly as ray iidbnmtion wiA ncrnat, iLo . r In ' hi or 
central point of the eoinmot’orij loop' to rAIvr tae I'd'hrvro;;' nemo- 
rancki of other rdaces at w.Kch tlie shorb v;:i- ex^rcA.aujca, u-. wtll it? 
its coinpuratice dc:^s’ce of inter ?:ty a: each. 

The jiieaiis of e>t!iaating th t v:‘Ajnf‘o of ti;is plcnora-'uou are of 
course iiio^t defective, if n it wiiDily ir’nlcfiu'Oe ta the jjurpon*; in 
absence of better data, flio a-cer^airieh anniuiit of iJraavri.;-* th/ae to the 
frail arid perishable works of man, may lie rucdved as an index of its 
intensity at one place, compared vritii lliat of anolher, ’imj, rn ontiioninty 
to this mode, it would appear, tliat the most extreme violence of the 
shock, as far as its occurrence is as yet kiio’MU vrris ex^ientlwd 'Adthin a 
tract of country estenciing from this side of the great lihiuiltyvun rfuige 
on the north, to the course of the Ganges on the south, aiul from tlie 
Arirt river tiu the Nepal hillsl on the east, tu the western hrn.»cliea 
of the Trisii! Gan^a on the west, con 1 pri^i^g a space of alnmt 200 
miles from north to south, and 150 from east to west. In tliis space, 
the valley of Nepal, though not geograpuicully the centre point, is most 
assuredly the portion that 1ms suiTcred the greatest violence of the 
calamity; and, rmless the inexplicable pHKliieiHg causes have been 
expended in the frequent and severe shocks that Imve to this day eon- 
tin ued to recur, we may from our experience of the of eurtii- 

quakes in other parts of the world, with reason, as we uiig'ht with 
resigiiLatioii, look forward to further and more violent exhibitions of 
the same terrible nature.’ 

In the notice of the earthquake by the Secretary iif the Asi- 
atic Society, in his Journal for August, he expressed a belief, 
that the greatest intensity of the shock would be fmiucl to hfive occur- 
ed beyond the Himalaya, in the direction of Affws'n ,* arid Judging by 
the direction from which the shock was felt to have proceeded, and its 
intensity in the valley of Nepal, such was the prolsability., timagli 
other has turned mit to be the' fact, and that upon good iuitiiorit\q 

The recent return fromPekla of an Embassy from Nepal the court 
of the Celestial Emperor, has _ furnished authen tic irifoniiaticm on this 
subject, whicli Otherwise might have Been long waiitiiig ; anti the whole 
tenor ofit shews that the great Himilayau range it&eif, und the country 
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on this skle of it, 'was alone the theatre of the earthqiialre's presence^ 
and that it was not even in the slightest degree felt beyond a very 
short (listaiice on the Tibetan side of those huge mountains. The 
Eraljassy v;as at Lassa, on the 26th of August, when and where the 
sliock was not experienced. At Diga^rcki, in the following iiiontli, it first 
received accounts of its occurrence from Nepal ; to the inhabitants of 
that |)laee the circiinistaace vras kno%Yn only from reports brought from 
this side of the niountriiiB ; along trie road from DigareJd, the answer to 
ali inrjuirics was the same, ** No earthquake on the 26th of August/* 
and not unH! its arrival at Tbigrt was it found that the shock had 
been frit. Tlugii is a small Chinese post, immediately beyond the 
great ilimalaya, and the first stage on the table land (us it is called) 
of Tibet, going from hence to Lassa, iby the Kiifi or eastern pass 
from the valley of Nepal.) From Tmgri to Kinuig, a distance of 
S or 10 marclies, the route is nearly due. w’est, rum iiig along ;, and 
tliroiigh the liortheni side of the Himalaya, and tbroogliout this tract, 
though hut thinly inhabited, authentic reports of the occurrence of the 
shock were received. By Ktrung (the eastern pass from the valley 
into Biiote), the Mission penetrated the great range, and at each stage 
(four ill nuiiiber throngli the pass), intelligence of the occurrence was 
comrnanico,ted by the few Individuals who inhabit that wild and sterile 
region. But such iiiforniatioii wpis not required, as its effects were 
sufficiently riiaiiiie»t : in the village of Kirung itself, supposed to con- 
tain 400 houses, 60 were fairly demolished, and many more seriously 
injured : two men had been killed under the ruins of their houses, and 
about a dozen wounded. From the exit of the pass to Kaikmmdd 
there are no towns along the route, and scarcely any villages ; but at 
iiiany places, insulated houses of the mountaineers had been thrown 
clown, and the precipitous banks of hills and moiintains had been 
liiirled into the subjacent valleys. 

This shews the extent of damage done towards the north, and ena- 
bles lis to fix upon the line of Tingrt (Lat. 28'’) as the noiihern 
limit, of the earthquake*s presence, and reports would shew that of 
JiiMpur and Cakutta to have been the southern one. Mtmgpkr^ 
defines the east and Delili the west. 

North-east from KuikmuniU, as far as Bidka and Knti, the violence 
of the shock would seem, to have been greater than in tlie valley. West 
from it di famished at every step. At Gorkha, only two 

houses were destroyed ; at Palpa, none; and at Boti, on the borders of 
Kemami^ the shock wasTeJt, 'but not by any means severely. It will 
* Mr. WAI.TESS iafonas me that it was also felt at Ciultagonjj.— £ d« 
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strike every one as remarkable, that whil- heiv tl ! i 

violent than elsewhere, its effects shcnid not ha'.-e C.J; tl'i' 
as great a distance from hence to she north a* to tV> ~ nf' \n Z 
IS the natural Question, hat . . “ ' " 


is the natural question, but who can answer 
Other explosive forces spread equally in aii dirceia 

rrranffn«* ■» ■ ■ . 


a '/re k'll ^ri 


granfinf that the centre was ; where the violence w.’.s --r-at - 


'^■‘firkness. 
cHd aot; 

the soiitii, ibe countn- is a level. uninterruptlddiainrcd-.Atr'il ^ 
litatetlK-' raind transmission of the agitatinir fJrt-c. to f' 

rrc tlu,unpntie.t mountains of tl,c world ; it na,..- A- .dad, ,7 

that the quantity of force exper.d.u iu reaching to tr.c suauaits'd' H,J 
l-hn.-uuyan i,eu,.s. and in shaking like moIeiiiUs the v.-i, ,1.. nf 
wmmta.n region around could „ot he far short in intensity of thJ 
mpi.red to agitate slightly the plains to Ui,> south war., t, £ 
distance above recorded. In thus light, it may he uau.inwi, tin t £ 
cxplusn-e force may have spread itself equallv o« ali si.L», ^he t 
suriace distance to which it reached towards' the south (,u, g bald, I-, .I 
by the umnanse vertical spaces it traversed in shnkimr fru/a their i«sr. 
to their summits the innumemhle hilk and inountuiu; of tiiv cxfou£7 
region lyiug between the plaiu.s of Hindustan ami those uf Tibet 
1 subjoin an accurate register of the shocks which have cvuthI 
np to this date, pven me by Captain fiom.vsox-. Mauv of them I 1 
been severe and througnout the whole course of fm-e vidtudo- 7 
there have been two distinct varieties observed in the character of I'i.e 

in, kind; the others wanted this swell, and were a viok'nt up rmd 
i^n I'ttis iaterai, motion. Tiie fjr.d may in, caii cd the 

honaontal, the latter the vertical, variety. The fonner id, me ha£ leen 

wlih^r^' from the greatvr noise by 

winch they are accompanied, and the more rapi<i osciiiatioiu of tlm 

gTouBd,jire .perhaps, tha ''more terf If vifiji*'. ' 

a/ Martf^suuie* »^perM ai'KMhmandi;, f,nm 2S« Au!,mt m 2m 
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October . itb, 


Thm^ 


ftV mfirka. 


n"d^datins kind. ,7 

|liraethegreato«eco«anciWed£i^^^^ T"' 

I ;i fe. t! u ration- tliree- mi autes. " 

14-53 A. M. A. M. 5«*2(# A, M, 
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|2 tlwiae ilie iikbL 
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,A ote on the Fossil Palms and Shells of Sugar, 
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Time, 


Memarhs, 


October I8t'h, 


Kow'inber S5li, i 

mh, 


1-55, p* M. se?ere*.an(! mheretl iir 
with a loud Boise. 

10- 37j ' A, M. slig*!!!. 

/j-35 A. M, slight. ' 

At iBidoigMj, slight. 

11- 45 p. SI. severe. 

[ In ail, 39 sitocks have been BOt- 
[od : marsy slight ones have occur- 
[red beslcles.. . ^ 


, Same character as last one ; B’as 
^'’elt sliahtiv at Allalsnbacl, lasted 
here at least a minute. 


This was of the mi and down 
^kind, lasted a mintue, and occur- 
ring at the full moon, irViien the 
wiiole. people of Nepal were pray- 
ing at Fasputnnth, excited a great 
commotion, and was the only in- 
stance where the prophecies of the 
Brahmins B’ere real iv.ed, although 
a hundred Jiicky moments had for 
the last three months been deter- 
mined on for the occurrence of 
violent shocks. 


Vn . — Note OB the Fossil Palms and Shells lately discovered on the Table- 
imifi of Siigm\ m Central India, By H. H. Spry, Esq^, Bengal Mediml 

- Befvke, , ^ 

[Bead. at the Meeting of the 26tli December.] 

Some moiitlis since, when I forwarded a specimen of tbe siHcided palm 
treeSi^ I stated tliat the trap hills ahont Sdgar, which are at an eleva- 
tion of upwards of 2000 feet above the sea, formed an amphitheatre, 
not however in one contioiions circle, bat with here and there a break. 
Within this circle of trap hills, I ought to have stated that a second jutted 
out of compact red sandstone, but of a less elevated extent, being por- 
tions of the great Wmdga range. 

I took occasion to advert to the former of these two formations, 
because it •was at the foot of the portion that ranges along the Jabul- 
pir road ; the lime-stone bed (travertine and crystallized -calcareous 
spar) projects ; on which, mixed with the trap debris, the silmfied fossi! 
trees are found. I lay stress on the word siiicified, for it seems singular 
that silex should be the fossilizing mineral of remains found on a calca- 
reous bed. It w^ould seem to indicate that the bed these remains now 
repose on could not have been the place of their growth*, but that they 
must have been projected from a distance ; and yet the distance could 
not have been great, for although the splintered condition of the trunks 
w'ouM indicate that a powerful force had been applied, the attachment 
still of all the tender tendrils, so peculiar to the palmata species, to the 
thicker parts of the roots, and which, though perfectly fossilized, may 

* Tlie coEstasitocciirreBce of dints ln'ebalk is sulScient to outweigh this objec- 
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be easily broken QiW Cisarly sh‘3’;v^ i'.ow Inti*. \h'^ i.iu-t 

lijo'e bfcn. Ti^at b.ov,ever Xhviv pr'^^^ni! i- not tui:. j ; ^ 

seem* HOW to be further contlnoed by the hircovery (d ahed («-/ fir-hl 
shdi^' (iiuiviilre? r-‘Vcr"e'h, nely ahja' ha/' a / ./ • ' - 

pareiitjy i/i ti €oxdv\iiidhni of t;;8 >a:ue liuiest./ie he-rl dt/i* (/; whuh 
these palm-trees lie'-h In tlie or;e ense, l/rr'ever, ?’ue c.‘hiiatr/r}.,,- idr- 
mation l\>r:ns the siirfaee soil, whereais in tha l-dter it i-ejv.r'a hy IJ 
fee? of himl nad soft huniU 

The diseoecn^ of these slt^dls i\ais loaco, as tliscoveri'-’'- --jf Sac 
iHniuy Hr a by aeeiuent, at 'h,j id r uf l!/* !,/a ha!'* b i,. ^ah iho 
Jtshrhp'lr roal , a 'vdl hah: ‘/ecL t/u' r/OiC 14 U‘dr><t: , atai with 
the stone* turoetl out of it a aniuil hut had h* ei< cavt/aah If was In a 
luuipcu' the oiit-f limestone depo-it (tra/.i'ni!/-], u 1 uure s!i a'| w.is 
observed airl inrifurv di^tarrmul the orii^hm! locale o<f if 1/ li:i/e h •en 
the centra of the well ; the sides of the well had hemi foiilt: up M’lili red 
sandstone, anil it ^va? necessary to sink a shaft he^^itic if to fiW‘t Jit an 
accurate knovrledgm of the sitta I eaasecl specitnens of the diderfcrit 
strata ta be preserved, at the same time notizig* their deprli respircdvelr : 
a sample of each stratum, as well as «pedaieii& of ^he I have l.utl 

tlie pleasure of forwarding for the mu»eurn of the Sorict}'. 1 am iniubic 
satisfactorily to deter mine wiict'uer the shells are of marine or tcrrestiiul 
origin, Tlieopmion here is tnat they are marine j a strikmir peculifirity 
In them is that they are all reversed, and some are much more fialtcned 
than others, ' , ' ' 

Tlie surface soil, fNo. 1) as well as Xos« 2, S and 4, are well marked, 
and the transition from one to the other h as ahrapt and sudden as the 
specimens furnished. No. 5 is not so well marked. I have eulled it 
wacke. It pervades as a sub-soil a large portion of the trap mil about 
Sa^ei. A coarse analysis which I made of some from a well about a 
ffiile from the fossil well, gave me 

Specific Gnuity, , 3,6‘00. 



fhoss by d lying',. . . , , 

. . . 34 

1 Mageesia,, ......... 

.... IS 

^ Alumiaa,.. ......... 

... 14 

1 Feroxyde iron, 

.... 30 

j ■ Silkeotts sand, ....... 

iO0 

, ALoss,.. 

.... 4 

200 


' * Theasnexed topo^phlcal shetcli (Plate XX\T), wlikli I rib eeablefi to fiiralsti 
through the hiodaess 'Of Capt MitcBOKAno, ,of the trigonoraetiical so my, will 
coavey a; better idea of the locale- of the two sites lha» any writtea tlesrripfioiL 
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'W iien list dug oat it is friable and has a very gritty feel, falling 
fidrojid on lieiiig- tlirowa into water liie lime when it is s"^ aid ng. In 
ti'ic 'Unple 1 hiiTe sent I find' 'several minute nodules of carbonate of 
lime, v;i'uca vciliof coarse alter the results- as given above* 'No. 7 is a 
coarse sllicloiis grit;, and No. 8 is basalt again. Beyond which I did not 
ccnri:].er it necessary to extend my search. ' .v 

I ibj liOt vent u re to offer, - any' hypothesis on the discovery of the 
ti!)i}ve infercsting tactSj^ bat content -myself 'by briagiiig to the' notice of 
the Cieiijbcrs oi the 4«ial!e- Society of ' Calcutta the, singular circum- 
stance of shells ill a high ' s-tate of preservation lodged in. a calcareous 
bed, being found in the midst of volcanic matter, I hope some to 
be able a^'criairi tlie' limits of the fossil beds., 

The following, i-s a section of the shaft ': 

1. ' Surface- sod, black, 3 feet - 

2, Soft basalt, 2| do. 

S. Hard basalt;- 7 do. 

4/ Soft basalt, 1- 1 do. 

o. Wa-ckewitlinodttlesoflimestone,3 do. . - 
, 6b Travertine wit'll imbedded shells, if do-;, 

, 7. : Coarse, 'silicious grit, 2 do. 

S. ,Harci basalt. . - ' ^ 
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The detached tliermometer was in an opea uorthera verandah, the 
rsioisteiied bulb thermometer was inside the house. The barometer 
vsra5« a plain tube with brass scale. The barometer tube was filled with 
niiboikcl mercury, and the air gathered and extracted by repeatedly 
reversing it. In the ** Gleanings,” for October, 1831, 1 mentioned the 
altitude uf Barelly, gained from a few observations, as about 1080 feet. I 
was surprised at the result myself, but could not account for it. I think 
I must have made some mistake in recording the observations, or per- 
haps in adjusting the scale to the tube. The barometer with which - 
the above observations were made was precisely similar to the former 
one, but not the same. A set* of 10 observations in May, compared 
with those of the corresponding times in Calcutta, gives altitude of Ba* 
felly, feet 742.20. Another set of !0 observations in the same month, 
feet 74o .58 ; a Srd set of 10 in the same month, feet 730.32, and a 4th 
set of 10 gives feet 755.4, and a set of 31 observations in June give®, 
feet 753.35. With the former tube and scale, a set of eight observations 
ill 5ky, 1830, gave the altitude of the ‘"oaks” at Masun, .6706, 
feet above Calcutta; with the same barometer in November, the same 


* |»t »et of 10’ 

Cilcatta Barometer 29.617 Thermometer 92.94 


Bareilly 

28.891 

98.15 

2aii ditto 

Calcutta 

29.560 

92,49 


Bareilly 

28.833 

99.7 

3rd ditto 

Calcutta 

29.599 

93,67 


Bareilly 


■ 97.5 

4tli ditto 

Calcutta 

29J63 

93.7 


Bareilly 

28J24 

98.7 

Ittiilitto 

Calcutta 

29.487 . ' ' 

89.9 


Bweffly 

28.746 ' 

92,5 
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year, 15 observations gave tbe altitude, feet 6777.7, and another set of 
10 made It, feet 6775J, and tiien the latter taken after a long 
march in the hills, during wliicli the barometer bad been rcpeatediy 
TC'filletb I have a barometer made by Bate, on the principle of 
Cay Bnssac's syplion barometer, with Captain Eater’s iiiiproveinents, 
(that is tlie description given of it,) and it semis in excellent order. 
Tl'iis stands about .05 higher than a barometer of the above simple 
make, and lilled in the same easy manner as above ineiitioiietl. (I slamld 
iiieTitioii that the tubes used have all been of large bore.) But 1 have 
no means of discovering the error of either. 

The following observations were made at liarclwar, near the centre 
of the pass, in a house about 150 feet above the bed of the Ganges : 
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at 10 F. M. swddenly crime a cool 
breeze and reduced the Ther. to SI, 


25, 


The height deduced from eomparison with corresponding altitudes in 
Calcutta is, from those in tiie Journal*, 1214 feet above Calcutta, and 
from those at tiie Surveyor GeneraFs Office, 1276 do. 

The latter are more numerous. The mean of these would be about 
1245 feet, and if the estimated altitude above the river be deducted, 
it would leave the height of the Ganges at Hardwar above Calcutta 
about 10il5 feet. The barometer used was, as before, a plain tube, 
freshly filled with mercury. Though not tried, I suppose the def^rcssion 
of the moi.st bulb thermometer must have been near 30'^, 

la elucidation of the remarks on filling baroiaeiers when the air is 
damp, (vide Joiiriml of tlie As. Soc. ih 260.) I may record the following 
experiments made by myself; 

On the 12t!'i July last, mlmn the depression of the moist bulb ther- 
laoineter was 1 filled a tube which stood exactly the same as one 
. filed on the 3rd June, when the air was very dry ; in both these tubes 

, '*111 htrwneter steals on m avemge M4 lower tliao the Sarreyor GenemiX 
wlifel WiS make m, addiiloa of 5D feet seeewary to the altitade »kijlated,— £o. 
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tiie mercury stood about iucli *05 lower than 'that in the English haro-' 

meter above ineBtioned* 


On the 1st August, I emptied the tube which had been filled on the 
3rd June ; and refilled it : the results of this and a few more experi- 
ments I give below : 




ThERMOM'ETEES. 




Mnff. Bar. 

A ltd Betd 

M. B. 

Plain tube. 


4 i\ M. 

2iSm 

86§ 

87 


28.594 

tube fresli filled. 

5 P. M. 

.666 

do. 

do. 

do. 

.412 ■ 

tube again filled after re- 







maining empty an hour. 






.374 . 

tube again filled. 






.564 

tube wiped out and filled. 

6 lb yi. 

*672 

861 

85 

83J 

.552 

ditto ditto. 


*626' tube wiped out very care- 
fully. 

The tube was wiped with an iron wire, round which silk was hound 
fur abuut six iuehvi-, and on the last occasion, I heated the silk over a 
fire, and kept up» a smart friction in the tube, till I felt a sensible heat 
from it. I siimdd think that similar results might always be gained* 
Tlie heigiit at which the mercury stood, after this method of drying the 
tube, being the same as regards the English barometer as what it was 
whea it was fiik4 in very dry weather on the 3rd June. 


IX . — Proeeedmys of the Asiatic Society. 

W&inmday Emniny, ike BecemheTf 1833. 

Captain W, H. Fokbss, Engineers, In .the’ Chair. ^ ■ 

I'he PrcH^eedings of the last Meeting were read.— Cr. A. BusteBT, 'ESq. 
iirupoMfd at the last Meeting, was elected a Member. 

A. il.iMSM-oN, M. D. Surgeon of H. M. 41st Regiment of Foot, at MouL 
mmiK v'a.s proposed as a Member by Mr. Twikwo, seconded by Mr. Fuimm. 
yiLm. 'M ACKEKjaiE, J. S. STorFOEB, and Mr. A. Bbaotib, proposed by Mr, 
seconded by Br, Tytjcee. 

% letter was read from M. J- d. Mabcbi., Ancien Directeur de 1 Impri- 
irierie Ihtyide, Membre de k Commission d^Egypte, &c. requesting to know 
the rmilt of his application of the Hth July, 1830, and presenting copies 

nf liw IVandatioiw from the Arabic, ' ■ : 

Mr, M ARCEi. was elected an Honorary Member on the 4th January, 1832, 
Imt the mmfmricemeiit Imd unfortunately mist^ed. ' 

A litter from G. A, Bushby, Esq. OUckting Secretary to Government, 
General Department, intimating the resolution of the Right Honhle the 
Governor Generiil in Council, that the priTlle^of franking accorded to 
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tlie Secretary of tlie Asiatic Society, and eactending to tlie Joarnal of tko 
Asiatic Society^ slionM cease from tlie 4tli June, 1834- 
After some discussion, tlie Secretary was empowered, in any representa- 
tion lie niiglit tliiiik fit to make to the Government, on tlie plea of liis en- 
gagement to print official documents of a scientific nature, to express the 
earnest desire of the Society for the continuance of a privilege which lias 
already proved so highly beneficial to the interests and extension of Science 
win,:' India- ■■ 

Library* 

The following Books were presented : 

Maucel’s Coates Arabes da Cheykh Ee-mohdy, for JalVj Aogest, September, 
October, ami November, 1832, and February', March, April, rmd May, 1833—% 
the Aui/m\ 

douraal Asiatique, fil, 65 — hy the Aslatk Society <if Park, 

Abbul MtTjrEEu’s edition of the Seyr-ul Mutakhereen, 1 toI.— % ike Ediior, 
Sixth Yoliime of the Transactions of the Aledical and Physical Sadety— % ike 
Aodeif--'' . . 

Select Speeches of John Serjeant of Pennsylvania— % Hcrarnkmiaik lymhfmr. 
The foliowiBg works, published uuder the auspices of the General Com- 
mittee of Public Instructions, were forwarded by the Secretar)", Air. J. C. 
C. Sutherland. 

Inaya, roh 4. Fatawa Alemgirh roL 4, 

Kt^aja, Tols. 3 and 4. Eaghuvansa. 

Aphodlins of Hippocrates. Eetnavaii, 

Sadeedee. Wiesom’s Sanscrit Oiciionary. 

Meteorological Registers from July to November, 1833—“% ike Smrmyor 0«e- 
mL 

MS. Register of the Weatlier at Jorhal, Assam, for the months of August and 
September, 1833—% Mr, Et, Biyye, 

The following books were received from the book-sellers : 

Lardner’s Cabinet Cyclopedia, HerscheFs Astronomy. 

— — Chronology of History. 

Read an extract of a letter from Captain J. B. Jeevis, Bombay Englaeeni. 
The letter aiwmmces, that the writer is engaged in the publication of a systcmafeic 
account of the weiglits and measures of India, to which is annexed an account of 
Indian Chronology, gleaned from the Vedas, Siddhaniasi, Furdnts, &c, and brought 
into one view with the systems that have prevailed in all ages over the world. 
Whence he ha& deduced that all have a common orig in, and that the mciBures of 
time la mt among the Hindus were introduced so late as A, D. The work 

is in 'octavo, 709 pages, and h now nearly through the press, ft is to be published 
by subscription, 

that the prospectus be circulated among' the membars, awl a 
list of subscribers returned to Oaptadu Jebvis. 

An^^ipiMUs*' 

‘ . ; Atege Liitgitttt, from the Jaapra rock— preemted by JLieui T. a Mm% 

# ' :v; '■'••r: . 
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An ancieat Hindu gold coin (corresponding with No* 17 of Wilson's plates. 
As. lies, xvii.) w'as exliibiterl to tlie meeting — by the same* 

Ai'curate drawings of the stone lath or column now lying in the Fort at 
Ailahabadj and fac similes of all the inscriptions on it; and a small fragment 
of the stone — by the same. 

A papei* on tlie subject, by Lieut. Bubt, was read. 

A tahmr, or native sword of iron, dug up from six feet under the bed of 
the Jamna river, was also presented by the same. 

Tlie weapon is of the modern form, and was probably lost with some wreck ; it 
was corroded nearly through its substance. 

A rnaTm^cript table exhibiting the particulars of the twenty- four Jinas of 
the Biulli religion, drawn up by a Pundit at Hyderabad — ^presented by Mr. 
E. C. Ha YEN SHAW, 

3£useum. 

A piece of planking and copper sheathing, from the bottom of the 
Barque Adele, pierced by the horn of an unicorn fish, on her voyage from 
Fcmang to Akyab, on tlie 24<th January, 1833 — presented by Dr. Twinino, 
on the part of Dr. Baker, Civil Surgeon of Noacoily. 

The following extract from the log of the vessel was read ; 
tat. 23' north, Long. 96^ 31^45" east, at 8h. 3m. p. m. of the 24th Jan., 
felt a very severe shock aft, which made the vessel shake ; could not ac- 

co'iKii for it. ■ 

2dth Januar}-. Found the vessel leak slightly, in consequence as supposed of the 

fhock, ' 

I2di February. Lying at Akyab ; cleared away sand-ballast, to examine the 
of lluf leak. Found a rent in the ship’s bottom, caused by the horn of an 
unicorn thrust through the copper sheathing, and four inches of planking ; the 
horn protruded seven inches on the interior, and had been snapped off close to 
the copper on the outside by the struggles doubtless of the animal to disengage 
itself. 

EnwABB Marguard, Commander*' 

A stufed Pangolin, or dve-toed Mams—presented by Dr. Bublini. 

Two tigers’ heads ; the skin of a Boa Constrictor, 14 feet long ; two stuffed 
birds ; two triangles, ornamented with peacock's feathers ; an Assamese hat, 
and other Curiosities from Assam, were presented by Dr. Buemni, in the 

nari'ie of li Bianciii. 

Further speeimens of the lloshungabad egSTwere received, from Captain 

J. It Ol'SIXEV* jf 

Alllioiighofa k'tlcr quality than^e former specimen, (see page 485,) this 
slaty co»l Is still vf ^ inferior, in’ fact little better than a bituminous 

tbiilf ; ili compciuitioai agrees ne^ly with that of the specimen inserted in the 

Ittlik* of India coals, page 283 uffee Gleanings, voL iii* . . , 


Specific gravity^. 


... 1.510 


Com|»sition : 7 «!-volatile matter 34.0 

y, 30 J 

, „ " , led earthy ash , 3 

It biifw with t good iftame, tad ka?es a slaty ash, 


^lOO.O 


04S MkcellmieoMS, 

Specimens of tlie fossil bones, kankar, ami rocks extracted froiin tlie bed 
of the Jamiu — by Lieut, T, S* Burt, Engineers, 

These form a valiufole addition to the fossils pi*esented in the name of Captain 
E. Swrn-i at the las>t Meetiiig, and they contain the following bones not found la 
that series : 

14, Fragments of the task of an dej»hant : one piece of i^ery large size. 

The patella or kneepiia of ditto. 

IX Teetli of the camel ? 

15. Tooth of a horse. 

Fart of the jaw of a human skull, and one other bones were cnicleiitly recent, 
burning before the blowpipe, &c. ^vhercas those in the fossil state did not contain the 
slightest trace of animal matter, and were of much higher specific gravity tlr.tii or- 
dinary bones : the animal matter seemed prlucipally replaced by carbonate of lime 
and chrydron. Drawings of the three teeth, marked as above, 13, li, 15, bare been 
inserted in the Plate of Captain Smith’s collection, (Pi. xxv, of the present ritiiiifier.) 

Lieut. Burt also preseated a collection of nine species of shells foioid in 
the bed cf tlie Jamna at Karim Ehdn. 

Captain E. Smithes notes on the kankar formation, and on the fossil Iwiaes, 
collected in the Junma river, were then read. 

Also a letter from Dr, II. H. Spry, on the subject of the fossil sliellsi 
present ed;1>yJiim. at a former Bleating, ■ 

[Both of these are printed in the present number.] 

A map of a route from Hoshangabad to the Fort of Bf akrai, in the liiilu 
hhit hills, was presented in the name of Lieut. R. II. BIims, with remarks 
on the Goand inhabitants, and on the features of the country, by t!ie same 
ojSScer. 

A note on the climate of the fossil elephant, by the Ilei% R. E?F4EEsr, was 
read. 

[These will be printed in an early numl^er.] 

Thanks w^ere voted for the several contributions of the evening. 


X. — MiscelhneoMB. 

[OEIGINAL COMMUNICATIONS.] 

I — iVo/e OK ifiB Tailor Bird's Nesi^ By Lieut. Gifford, 

** I sendymi a tailor bird’s nest along with 'the dmirmil of the Asiatic Soeicly, in 
which iseea description is given of It This is the third nest I have fourid ; the first 
one was built in a hunghmi bush ; the twolass in a low thick shrub (naiue 1 know nol^) 
but the natives make a reddish dye from' the iower, which is a very light yellow 
colour, with pretty large leaves. 

The S|>ecime» I send yem was constructed of three green living leaves, with two 
small old (dr)’') ones, to ill up a space where the living ones would not iiicel. The 
leaves were sewn together with raw ■and spun cotton 5 the bird is 'a light brown 
above, 'aiid^ a dirty white below, about four inchiis lb leagih Croai tip of bill to cad 
irf'lailf the wjuili# call the bird 
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2 . — Kote 071 the Inscription on the Mindu Coin* (PI. VIII. Fiff. 15.J 
At patrf^ 4ir> of the present volume I stated, that the characters of the inscription 
on the iever.se of the ancient p:olci coins of Hindti fabrication from Kanonj, repre- 
sented in ivi* 15, and in several coins of Plate L roL xvii. Asiatic Researches, was 
not !ep:il>ie. Mr, Wilson had however suggested, that the three first letters 
a2'rvi‘4l with tlie ancient Nagari characters and I find on referring to Dr. 

li.\T,i^GTQyi''sAecou/ii of ike Inscriptions and Sculptures at Mahci7nalaip(ir, that all 
of the letters may he unqiiestionabiy identi|ied with the ancient Sanskrit characters 
of the Rut ha sculpture, so ably decyphered by that gentleman, and of which he 
has given a complete alphabet in the same volume. 

The first letter is probably iij rather than iy or 5T although as observed by Dr. 
I>Ai4nv(rrox, these letters are very similar in form ; the fourth letter is yy and the 
whole word thus restored becomes dearly but the meaning is still as 

liichlen as ever; and if it be a proper name, none such is to be found in the cata- 
logues of Hindu princes.*— Ed. 


3. — Radiation hi Valleys. 

Mr. \V, Craeroft, in 1832, made the following observations for several mornings 
at sun-risex in passing over the Kasya hills, on the radiation of heat to the sky. 



PiVicfc*, 

Thfirni* 

Thei-m. mi Reniarh^s. 

Jt'iH. 


nu-sp^; tided. 

straw. 

13 

Siirdi'iin, 

38° 



14 

Mmifloiig, 9 A.H. 30 

27-5 ice formed in a tumbler in the house. 

15 

jtfyrong, 

^ 27: 

. . 24' 

16 

Xanklao, 

39 

34 at top of hill, brisk wind, 



31 

30 at bridge, in valley, 130 feet lower. 

17 

Ditto, ■■ , 

33 

30 at top of hill, little wind. 



30 

27 at bridge below. 

18 

Ditto, 

42* 

30 at top*, six inches above the ground. 



2S.5 

25,5 at bridge, ditto 

19 

Ditto, 

. ■ 49 ■ ' 

— on top of hill on a mat, ice within six 




inches of bulb, out all night!(.^) 



27 

26 at bridge. 

29 

?i!opea, 

43* 

39 at top of hill*, two feet raised. 



33 

32 at bottom of valley, 80 feet below. 

21 

Dugsliyf, 

37.5 

37.5 heavy dew, same on straw. 

n 

llanlgaon, 

mt 

46t ^4 ft. from ground, fin a ditch 2 ft. dp. 


From t!«* above, it may generally be remarked, that the bottom of a valley is 
much colder thait the top of a hill at night ; although the latter must be much more 
t»|iVR to ridialion ; afirial currents may be the cause of this ^apparent anomaly. 

in the Delia Allumm. 

In llif lleporl frf the Asiatic Society's Committee on the boring experiment an 
ol>M!rriilitKi orciirs, that some bones were discovered in the strata of blue clay allii- 
'liiiii of the circular canal, at a depth of about 29 feet below the surface : on refejr- 
tfttce to sfiiiie old paiwrs in Mr. Wilsdn^s possession, a memorandum has been met 
iiith Ilf a wiiiiliir fact observed on digginga tank at 'Bumdnm^ in the year 1813' 
Liwt *1. CoLviK, Eiifinecrs, describes the circumstance as follows The foil is 
ilifottglicwi a fine garden mould, from two to three feet thick j— there are no pilis 
vifiMe, litttDiiaidwm is nearly sarrmmded . by jhiis and salt-water lakes. The 
bones form a kind of r^iilar line with some mtervak of a foot or two between 
them i lliey lie pretty dose together, their- interstices fiMed with earth. They are 
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so soft tliat all Ijiit ilie tlilckest teak en mimvonrlng to separfite tliem 
from tlie earth. I cannot say to what aninmithey beloiw^ hut ! am vm &»« there 
are now no animals at Pumdiim to wiilclj such large hm&s cmiid have bcloujred* 
and I have never heard of any kinii of deer near Ibe place, I'lie tree was fotmd at 
a depth of 18 feet below tiie ground ; it seems to be Sooiidryj {as m ihe case wiili 
most of the wood foam! In similar sitaations elsewliere.)** 

We hope when a deposit of bones is again found, either at DufiMlwm or In any 
other parts of the Delta, some pains will be taken to extraci ibem carei'iilly, for 
comparison with existing species of the inbabilants of tlie present Sumkrkm 
mi fmebta ; for, altbougb, geoiogicsdly speaking, they are of very lomiern origin, imd 
we trace in tlieniiraesof villages considerably itigbenip the Oellsi ibe fact of Ibe pre- 
sent continent liaviiig at one period ten divided into Iskfuls : siicb as Agartiwlp, 
Swkbsagar, &e. Still at die present obsen'ed rate of recovery of demded Sdriderlwinl 
land, it api^eara to require a very kmgtbened process to fill up from 18 to ‘i5 tei't of 
alhirium over tlie peat strafiim, wbicb was evidently ibe Sunderbaii regfiaiion of the 
time. History lends m aid in clefiiimg the sea kmmiary at difFemii cqioclih. We 
must therefore seek the aid of physical research to solve the i«lvref»ling C|uestiwi of 
the growth of the Della. «l . P* 

5,'-^FaiiqfPiskfrmn.tMS^y* 

The phaiomcooo of fish fiilliiig from the sky in ihe rainy season, however in- 
credible it. may appear, has been attested by such circamslantlal eviclifiice, that no 
reasonable doubt can be entertained of the fact. I was as incredulritis as my ntdeh* 
hours, until I once foiiml a small fish, which had appartiilly been alive when it fell, 
in tlie brass funnel of my pinviometer at Eenates, which stood on ao insuhileil «loBe 
pillar, raised five feet abcu*e the ground In my garden. I have now luefore me a wile 
of a similar phefioinenon, on a considerable scale, which Imppeaed at the Nokul- 
liatty factory, aiilkh Dacca delalpur, in ISM* 

Mr. Cwneron, who cotomuiiicatod the fact, took tlie pitcaulion of haring a regiikr 
deposiliott of the evidence of several aatires who had witnessed the fall, ii«,da in 
Bengalee, and attested before the maglstmle ; the statement is well ivorthy of pre- 
aervatioa in a journal of Kclence ; I therefore make no apology tor iuiKMlticing a 
Iracalation at iengtli. The shower of fwh took place on the Ibth Febriiary, 1836, 
in the neiglibourhood of the Surbundy factory, Ferklpoor. »F R 

ike ITOnww to ike F^li §f Ftik/rm^ //wrw, m iki^^ik q/“ 

1236, B» ol MmeiUt mihk Dueca Jeiuipw^ 

I. Shekh Kittbiiildin, sou of Shakli, and Shekh Shumsudslin, mm of Baksliiq 
were called, tad declared ia their deposition, saying, ** That on Friday, in tlie iiionlh 
of IPbalgtin, we do mt recollect the date, at !2 o’clock r. m., the sky Iwiinf dowdy, 
there was slight rain, and a number of fish of different kinds and sites toll from 
tefen i we took some ol these fish and retired home. This m the accottiii which 
we know/* 

2* Shekh Sulimuddin, son of Ibadnllah, inlialiitot of Bibliagili, declared in 
anaww, atying, **Oii a Friday, in the moatli of Fhalgiin, the date of which I do not 
rceoilcct, at 12 o’clock evening, while I waa oomlof from a villtfe Btiiicd 
toll, I pcrceifed & 'k&daii fi«ii, large ahonl one cwfeil. Mi before iiie from the sky ; 
aifew-'^bich, I went fwtlier, and imnd Mother fith of the same ilw, lying 
Ac ground* I pieked up iliete two fiili »d proctidcd, fmwmi i Mi m •«» 
mtl infiirtsi at I iw»d, to my gwtt sorpriic, that many perwoa had likcwlie 
earried aloiif wiA Ttebiii* and I ko§w no mm*" 
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3. Sbeth Muniruddin, son of Mydi, inhabitant of Umerbati^ expressed in his 
deposiition, — “ About 12 o’clock p. m. on Friday of Phalgun, the date of which I have 
fort^otj the clouds being gathered together, began to rain, and a little after, many fish, 
large and small, began to fall from the sky. I picked up some of them and carried 
to my house, but I did not like to taste any of them, I know no more of this 
accoiint,”'' ■■ 

4. Fakirchand Chang, inhabitant of Nagdi, was called in, and declared in his 
deposition, That in the month of Phalgun, the date and day of which have escaped 
my memory, at 12 o’clock p. m, the sky began to be cloudy, and to rain little ; while 
I was sitting in the front part of my cottage, I observed a mirgal, and some other 
hsli, Imhdis, See* of different size, fall from the sky. I picked up about five or six of 
these fish to satisfy my curiosity, but afterwards threw them away, and did not eat 
them at all, Tliis is mj’' account.” 

5. Shekb Chaudhari Ahmed, son of Mutiullah, inhabitant of Nagdi, relates 
in his deposition, That I had been doing my work at a meadow, where I per- 
ceived at the hour of 12 o’clock, the sky gather clouds, and began to rain slightly, 
then a large fish touching my back by its head fell on the ground. Being surprised, 

I looked about, and behold a number of fish likewise fell from heaven ‘ they 
were muly gtizal^ mirgal^ and hoduL I took 10 or 11 fish in number, and I 
saw many other persons take many — then I returned home, I looked at heaven, 
and I saw like a flock of birds flying up, but these my perceptions was not clear 
enough. Amongst these fish, many were found rotten, without heads, and others 
fresh and perfect ; and amongst the number which I had got, five were fresh, and 
the rest, siiiiking and headless. ■ 

6. Shekh Tarikullah, inhabitant of Nagdi, 12 years of age, declared in his 

deposition, ** That in the month of Phalgun, on a certain Friday, I do not recollect 
the date, 'Sl hile I was sitting in my own house, I perceived a number of fish fall 
from the sky, some of them on the roof of my cottage ; one of them was large, 
about one cubit, and three seers in weight, I know no more.” ^ >''■ 

7. Shekh Suduruddin, inhabitant ofNagdi, was called in, and declared in his 

depositioa, '** On Friday, at 12 o’clock p, m. in the month of Qialgna, I 

do not recollect the date, when I was at work in a field, Iperceived the sky darkened 
by clotid«i, began to rain a little, and a large fish fell from the sky. I was confounded 
at the sight, and soon entered my small cottage, which I had there, but I came out 
again m soon as the rain had Cfeased, and found every part oi my hut scattered 
with fish, they were doduHy mirgait and notechi, and amounted to 25 in nura- 
iMfr.— *1 kno'w no more,” 

8. Shekli Katbuddin, inhabitant of Nagdi, relates sn his deposition, saying, At 

12 o’clock F, M, of Friday of Phalgun, the date I forg&t^ as I was coming 
|ro« the I saw a number of fish spread on the bank of a nfilA, I picked 

ap six of them, via. two two mrgait nnd two noucM ^ besides these, there, 

were latny other fisli of numerous kinds, and. they were witnessed by many persons 
who were there. Some of these fish were f^sh, hut others r otten and without 
lieaifi. I know m more.” ' , ■ 

Sr« ilipcliondrii Buodopadhya, son of Funcharam Bundopadhya, lnhabitan.t.of 
iFotedI, aged 45 yetw, declared in his deposition,' **That in the month ofPhnlgun, 

I cmiiol recollect the tee, seeing the sky commencfed to gather ciouds,.|s4t 
down iiitr llie door of a workman’s cottage ;xit was then precisely ■ 12, o’clock, 
whew A dfisriing rain began to fall j and at, "'the same time, two hGdhU fish-", fhll 
down from lieafcn* I sewn got up nd marched on, and in the midst of the_ road. 


m 


Mmelimwous* 


[Bec. 

saw screral oilier fwli before me. I picked up some of tbeso fisli-— bm one 

niiiiiscci Bimcfilia Ram Chiiag forbade me, sanding, *l>o not toiifli fidi ^ yoiulo 
not know wlial tisli tbcy are, am! bow they hare falleu lir?rcf/ tn hiin, I 

threw away all the iftsli, and \Ferit away. This i?* tny aeeouot of ijio lids/' 

[Several other tk* positions of those who were not iuMneJiately 
are omitted/] 

h cl/# nmr Herat. 

(E^rimtis af a iGiiep\frmu Dr. J. Q. Gerard^ daird Hfrdi, 2!a‘/ JMa*\ iSMi.] 

I have discssvered the locality of a krge deposit oi ortfanie ex'ivhv luJdu 
thirty iBlIes of this phicr bat have not tho-mrht if pradeot to ri>it !lie 

lest I shoiik! find myself iirieicpectedly in the kimls of tin? Tmkuimuw. 

“ The fiw>ils correspcrad to the species represented ITcffiSj'-'-liieyiihotirid in the 
side of a moai'itaiii, which is evklealiy cakarcou'^, hat are ftiiiiul in a 

waler-cmirse, beimr rolled from tiseir situs by that aj^ency. dudifiny from the «'h va- 
tloa of this cit}b wlihdi by the fbsdlllioriof water '^h\7 1 approaches! to feel, if fh« 
barometer stood ikm at 30,0iK)*' thelocaUty oiThe ftr'^^ils may he dedniiid at ftheiyht 
of between 3 ami I Odd feet Elevation hi swell tdyects Ins reaNvd 0* he interest- 
ing, sinee the neu* fJieoiy of subterranean projection has dejiriwii it of h miracHimm 
aspect, .^foiisieur JAarriMoxT when at Simla, read to imi .erpNhit'^l a leirer he 
liiu! received from anotlier tniveller, .\Ions. Eur: ok llEAtTMOXT in Soiilli Amerini, 
t tbinki wberclii It was mentioned, that there was a sobterrjmean connexion betwixt 
the iii05>t distant moiiiilalii ranges, mid that ,r simnliaaeoya mto'eniei'it.WAS acliiiilly 
going on (traetrible) by wiikrh their masses were gradually idcrated/’ 

7.^€m:kmeai, ■ 

** i iicfir the Cmdiincal insect Iss liere, hm not apprediible, that Is, it caniirit !>c 
tiiriifc! to acfoimt, from tlie imihdityof the people to dry il properly ; Ibis is at 
least one ctnise. ! have been asked thtmciliod of its prcpamtion, !ml all m,y kiimv- 
kdg€ €*5tlemte toa faint recollection of the process adopted by llie Sooth Atnerioirw* 
treated of hiHuMBOLBT*« poldiished Acemmt of New Spain. ’ Artificial heat ifi llifrc 
used li> kill the insect, Gloery, may nor the %’ery moda of extingoishing life iiJFcet 
the properties of the colmiring matter ? Certain It is, tlial in pri-pumiloiw nf 
inaects, this is so much a necessary preritotion that various gasp^, tiie Ac. 

hare been rvsnrlrd to for the betfar preservation of the and form of the 
ftpecImfnH, l>«> wa* nol know that Ihere h virtue in the rinmrjpr of killing animals 
for om* daily alimeni ?— that the anatomist mi readily iliacovcr the effrcis of disoxy- 
gcnniioii "in .Hmrowtion) upon the blood ami even the msisctdar tilire, ihal clcrtrl* 
city (liglitning) ami tl»c Simoom not only change the color, Imt prcultiee dwompo- 
sillon of animal matter when t heir effects are fatal, Idofi‘1 remembrr what UvMBUhm 
says on the subject, but the complaint here is, that the insert oiiifiot be kilJed 
without atlegmdaiioo of its virloes. il is found in Ihe root of a plant tliwl fiiittfishes 
ia a marsh, ami many people here bare cxhmiated their skill in emltwoiiis to 
appreciate its valwe : most of what reiichea Herii h impmied from Bokliiim where 
it is recelreil from Rnssia, and i believe from Yarkhiirni ; the l«l ter need not siirpriw 
ns if Indeed tlw Insect is m bihftbilant of llmt Conritiy | the liKliietry iiwl iirlifieial 
^laperlnesi of she Chinese aimosi lead ti$ lothe coodiwioa, 

A speeiftB of Cochinfal, or at least a mibtiittite, is found in India, hwl I wiipecl 
ihaithe merctntlle Article k an liit|^t Iram South A mericau As dliiaal# lits such 
As ite observitba was mad® fo'/law, whe» the aca barometer wowltl tlaiid ts 
the idfiWe «®y hi laore corfeei|'st»sttii*«d to be fo«t. Be® pge 
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an effect iipoii tlie productions of animal and FCg-etable existence, and an arid one 
towards the improvement of a great many of them, especially Horticultural, while 
the softness of the goats’ fleece seems to owe its existence to that cause,— the silk- 
worm its superior procreative powers, and even the silk its finer structure; — the 
cuts of those regions, Cabul especially, are well known; — when these and thousands 
of cdliers are the effects of those bright and eternally blue skies, we may infer that 
the kinnes (Keerm, worm), or cochineal of Herat, Bokhara, and other places 
requires only the application of skill to reader it an appreciable commodity, and 
even superior to the American species, except indeed that comes from the dry 
regicms of Chili and Peru. Thebaaiar (retail) price of Cochineal at Herat is now six 
Ks. per seer, country measures, or 32 St. Rs, per Indian seer. The moist opium of 
the place sells at 44 Rs^ per seer of India, and after one year when it is pretty dry, 
ai 7h lls. ! while a species that comes from Yezd and Kain in Persia, in sticks like 
sealing-wax and as brittle as a dried reed, sells at the enormous price of 80 to 100 
Rs. per Indian seer. At Bokhara I procured some at 90 Rs. methinks the Hon’ble 
CVuupany’s opium fr/>m Alahva at a productive cost of three Rs. per seer, would 
realize rtununeratlng profit in this country, where every production of nature or 
art is so exorbitantly high-priced, (valuable.)’* 

8 . — Ui'phj to ihe Questions of the Burmese Philosopher -Prince. 

Sm» 

Having not yet seen, in your interesting Journal, any replies to the questions 
proposed by the Burmese Prince, in vol, ii. p. 47, 1 venture to send you the follow- 
ing for insertion, and hope they may be found satisfactory, 

liarmiigatha of Sir Isaac 'Newion^s statement, that some Comets have heen, raised, 
hj ike effect of the sun's raps, to a heat, 900 times greater than that of red hot iron. 

Beply to 2,nd Question. 

It is a well knmvn fact*, that the force of heat varies, inversely, as the square 
of the dii^tance of the direct cause of that heat, from the object aifected by it ; so 
that hi order to determine the above point, it is only necessary to refer to the 
dislanee of the sim from the earth (95 millions of miles), where the measure of 
force of his rays is known, and having the distance of a Comet from the sun, to 
asccrlam by the above rule, the degrees of beat to which the Comet has been raised, 
and then with tiie aid of Wedowooo’s, or any other pyromelter, shew, by calcula- 
tian, the excess of heat of the Comet over that of red hot iron for the answer. 

In Xkwtox’s Philosophy by Maclaurin of the year 1748, page 373, it appears, 
that the Comet of 16*80 approached 166 times nearer to the sun, than our earth is ; 
lt‘l Ibis Comet Iberefore be taken for, the investigation. 

Kfov the distance of the earth from the sun, 95,000,000 miles divided by 166 
time-, is == 572,31)0 miles, or distance of the Comet from the sun ; consequently, 
by \hp above rule Inverse, as the square of 572,300 viz. 327,527,290,000 miles to 
luU (U'crces of heat here, so is the square of 95,000,000, or 9,025,000,000,000,000 
2,755,500 degrees of heat of the Comet 

Tl«^ ilrifrees In Wkoowoob’s Pyrometer, are reduced to their equivalent in 
FanmlieiPw thermometer by multiplying them by 130, and^ adding 1,077 because 
fiifli ilegrcc of the former, m equal to 130 of the latter, and Wsoowoon^s first 
degree commences at Fahrenheit’s 1077% (vidoFYFB’s Elements of Chemistry of 

* Vide Fcrgusoifs Astronomy, of 1790, p. 88. 


1827, Tol I p. 19.} A^mme, 10^ of Fartnltmt, for thf* tammm nf ilw 
perienced on the surface of tlie earth, hy tbe dlrefl infiiifiiff of lin* 

It Ik statffi in the work above iMi silver melts ai 22 dfffrrf. f»f ivKnr.. 

woon, anti as I am nol af presenl edacity aware, nt what ilvtfree beat i^n 
becomes red Imt, I will a^^snine iha of uhtr, jiisi gmm into a siaii? nf 
instead of It*, * ^ 

Silver ineltH at 22= of WEnGwooD, and 22 niti!tii,licnt.v l,(i> pin, Ut.T, viiiwl 
of Fiirenheit*, therefrirp, tlie drsrrew of beat of tbe fon.et, 
divided !>y 3.!«r“ rtr beat of iiieUinir silver, will make the heat uf t!„. f„rii.,T, ;«fl 
tiiow (treater than that of silver g-oinir into s slate i»f fusion. 

fMACLAiKiN-, widiont hive^iyating the truth nf the remark, nivs, the (’..met ron- 
cetved a he, at, 2, 0011 times ereater than liial nf iron almost jmir/i* into f.i.,„r,. ’ 
most he a mKtnke, fi.rllind that iron fuses m ir.S“ WKnownoo, .-r ol.fll,*'' Fircn 
heit, so that, iKins{ (his as a diviwir, instead nf S.y.'i;'*, nr nht ,1,, n„|y jo;i 
lumihcr of times excess nf the Comet's heat, over that n( iri.o in '» 'state nf 
ftlSicm)*: ■ .. • , 

Forjjold under the same eireinnslances. .■}2’ W, = :,,'2:\p r.. at whir!, it mell 
therefore 2,?iV.,.-.00'' •— .'.,237 = 526 times excess of the Comet's In at over'thl. 

of fold io II Ktare of fmmn. 

Till melts at dW' F. .Fvke, vol. Ti. p. ,V,;. therefore -l. ,, 

times excess of do. over tin. (But sit paire 21, vnl, I px rt. ,avs tin «,r"lt ,"^..i '»Tti 

F., therefore 2, 7.'..5.ofW -f. 611 = 4.27S limes do. do'. * ' ” 

^ Copper melts at SiF \V»,or,wo<j» = j.ti;,-'!'., thereftitc 2, 7.'..'., .',00 ) yrr - , 

limes for the excess over atpper, in a similar stale. ’ 

in fir *'■’ 

I Wiere Sir Isaac Nkwtok's mode of mmurins the q.mmitv r.f eahtrie in 

heated bod.es, w». by their rate or Ume of cooling, to a degree euual to .!,« of 

tli« »iiiTOi»iidiPf fOKliiim, ■ i % m 

It does not, however, so far as I can see, follow, that the interior to the ve 
centre of the comet, becomes heated hy the .sim to so (.-rest « d.-free’ a, •, i '7 
indicated, ami which affection applies to the surface (mrlicularlv. for the title tT*! 
the Comet i,s exposed to the sun', rays, its rate of |,e.tm im’ressed in 

portion to it* proximity to the sun, {so a, always to describe eo„„| ,,, \ 

times,) would probably be of insufficient tluralion, for so large a foalv to Jl: 
to its centre, this immense degree of heat ; for, the comet has, n„ dm.!,! ii ! ’ 
sons, and days and nigl.l., a* well a, the earth, antl murh fr,st space, aln.wt’ vlll 
of the sun’s heat, or even bis light, in which to low it« calorie “ 

Since writing the above. 1 «e by Mr. ,Uum» PmtKs.eV experiments in the a,(„ 
Me Joamai. vol. u. page »o;. that iron healed •• iiniformlv to a .rl 
wmMired 1609* of temperature. Pahivnheit , if this he used as a dtl !"*> ’ > 

of the former denominator, for the mellmg silver w» »i ii i * '’'’'**'*‘* 

d,’?i .... ,,,.’"7,:. 

It ii Ibtt tliis imcwifii mm% fliirttmiifc 

br^wet, wiiirwa fur the nietiiiit* utthe w»*» hmt rn^mTLlTtr 

tdJtfoh I h*»e taken ,t !«0«j hntli .«»«« ika^he ?. l-?a T* 

Agaontofl'a tbetnotneter, on one oceuwn to the beiei TL*-i- ’‘*'***1 

FobwsoWt f»«e Hnttol'. r .as. ^ ^ ‘•"'“"•I '>•' 212“ 

. Math. Wet of ISIS, p, «o). Thi. would increaae th. 

^ ^ Me f #jf I 
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above amoant (by 2, 12 times) to 3,630 times, but taking the general average heat 
of the air, in the shade, in hot countries, at 70® only, the amount would be 7-lOthg 
of the above, 200 times nearly; while for England, assuming 50® as a mean, 
%ve have one half of the 1712=856 times excess of heat of the comet of 1680, over 
that of iron raised to a glowing red : this is tolerably near the 900 times mentioned 
by tha Burmese prince ; but the medium heat of air, out of doors in the shade in. 
England, is about 61, 4®, so that, multiplying 1,712. 554 above mentioned, by 
ol,4 =514 we get 880|: for the excess of heat, differing only by 19| from the 
answer sought : but we get it nearer, by using the lOOdth. part of the mean heat 
of the tliermometer, out of doors, = 51,4 and of that within doors, 52.9 mean = 
52-15 instead of the last mentioned ,6i4dth., for we have 52,15 for the multiplier 
of 1,712,551, and the product is 893 times, instead of 900 as desired, and lastly, it 
becomes still nearer, viz. 905.9 times, by using the mean heat within doors or 52®,9 
a,', above, I'bis will, I trust, be considered sufficiently near and satisfactory. (N.B. 
It is equal to the quotient of {95.000000),“ x (572,300)“ X by xV&s)- 

Afer the above was written, I found in the 1st volume of the Gleanings of 
Science, page 96, that Mr. Pujnsep has noticed the little reliance which is to be 
placed on W edgwood’s Pyrometer, the degrees of which I have used in the former 
calculations : this will not, however, affect the answer last given, viz. 905,9 where 
I haw quoted that gentleman’s own experiment, so that the statement is left 
nearly as I had at first written it ; but as the measure of temperature, of some of 
the metals there shewn, differs considerably from the corresponding ones here 
noUnlf It is right to state, that in that work the metals are represented to melt> 
at the imkrmentioned degrees. of heat ; 

'4777® F. or its equivalent of Wedgwood, 

. 2233® F do. Daniel. 

Silver at < ^ Prinsep. , , 

LiS22JF do. Imorveau 

Gold at ■■ 2822,6 F. . do. , ' J 

The degree of heat of the comet above fusing silver, &c. will therefore be ^ as 
t^ing 100® for cwr , temperature ; 

r2,755,500 -r 4,777 ='576 times «sing Wedg-1 ^ 

For melting Sil-J t ' ments of 

ver, 1 2,755,600 ^ 2,233 = 1,234 .. do. Daniel’s > 

[2,755,500 -f* l»38d =r 1,505 .. do. Prinsep’s 1 tZ. JZ' 

^ ^ {2,755,500 ^ 1,822.7 = 1,611 do. J 

For Gold. 1^2,755,500 — 2,517.6 = 1,094 do. )Mo3i^eaxj S 

Correction* 

ln!?tea(! of 2,755,500 as a numerator, on the assumption of 100® being the heat 
oil the earth, take tlie medium heat, as before, 52®J5, and the quotient of 
iirqtlllOjOOlF 572,300® =5or 1,436.990, and divide it by the degrees of the metal, 

tliuH ; 

Than slire? teing, the comet l» 308 times hotter, by using Wedgwood’s degreee 

1,436,090-9*2,233 , =643j times byDANiEJt.*s Do, 

— *Do, 1,436,990+1,830 ■ ,&785®- — 'Peinsef’s ,Do. / 

. — Do. ^*436, 99^1, 822.7, ^ 788® Imorveau’s Do* ' 

GoW.*.... 1,436,990+2,617,6 .=s 570®*-- X 
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For iron raised to a fall red lieat, (1,200% according to Prinsep,) 1,43659^0®*-*- 
1,200*^ = l,iil7.5 times, hy mlng Frmsep’s degrees. 

For do. raised to an orange iieat, 1650-^ P. 1,436, 990-T"l,65t).rrSrfl times by ditto, 

io 3rd QK-ei/irm, 

I almost fear to venture an opinion on tlm next question, Ittit I slioukl say, tliat 
tiie utnmspbere is eerlalniy, as tlm querist supposes, attracted, by the mn and 
iiiooii, wlien in conjnnetion, or opposition, in the saojc manner, as are tbe tiilen of 
the ocean, or as any other iight tluici, would he ; hot why the barofiieti’r in not 
ibeiisibly affected, at these perimls, 1 rniii only ash, whetlser he sure that it is nyt 
so aifected, or m nmcli, at least, that a fair coBjecture may be haijardeil, that Us 
rise is proportionrii to the Increased height of the Jitmo<phen*, -If mjcIi hnjecil 
occur, at the time of higli tides,} '• onr purpose wail, therefou?, he !o see, wliCilier the 
barometer can indicate this rise, or not, and If it df», to ilelenriincq what the 
aanoamt of that difference Is, 

Stay not one objection however be imide, that will have a tpridency to rmitrovert 
this opinion, which is, that the force, exerted by the anoon or ssin, or liotlq to 
elevate die atmosphere, above Its usual level, might, on accoynt of the elasticity, 
or buoyancy of this body, destrov' the additional weight, llntt ^vciuhl, otherwise, !?e 
added to ft ? In other words, u^ouid not the force of attraetlusi, here supposed to 
cause the additional height, by tlte bold, ;if I may say so,; that it hiis «n the fluiil, 
heep it In eqidlllnio, without adding any thing to the treiglit, by the increase of 
liie^'pait'so adtieci i*' . ■ ■ 

This remark will not, of course, apply to water, but will it not to m\ ivljich Is 
an elastic body ? If not, then I must resort to the first siipinmilioiq llml thijfc i# a 
rise of the barometer, and that it b proportional to the increased hciglifi of tlic 
atmosphere, caused by the attraction of the sun and nwmi. 

If the height of the atmosphere were uniform, and of the same W’eiglit, as it is at 
the farllds surface, pressing about I41ibs» m the squaw Inch, it would extend no 
farther than to the height of 5f miles, or tlieretboiits, (see IIottom’s Ccuiwe, p. 
244, vol. ii,} whereas it reaches to between 40 ami 50 miles, (llic houmkrics of 
Iwdlight only included, the air being so thin ami atleiimitctl, beyond that distence, 
llijifc its comparative weight amounts to almost nothing), 

Kow, If the heiglil of the ntnioKphere be iuermed, by any cause, (wr In ding 
beat, which wmikl, however, have somethliif to do wllli that increaHf, but has or 
lias not to do willi this invesligaiion,) heyoucl the height of 45 miles, a propor- 
tional part must be reduced, in height, on the sides of the iMrlh, wfilcli are at 
right angles to the horkon, acted upon hy the um and moon, to make up for 
this qiiattiity, unless it be rarefied and of liseU kept in eqiiililirio by altractiim, m 
above siipfiosed : It cannot Ixf very great, hul; supporing It to be priipyriionaily 
raised, as uuicb as the sea, wlmt will lie the pressure gidjicd, in lids, upun erne 
square inch, at tk: surface of the earth,, and also, al wkit height will tlitf Iwiro- 
meter Bfciwcl, In lhi«i ease ? 

Taking 12| feet, which m about the heighl of the titles, or what i« addfd lo the 
ocean, by the alirtctlois of the wu mi moon, either when in ccmjurietkm or f.q>po« 
rition, and jttsiimiiing | of » mile, or 1700 feet, i« the itrerftge cl«ptli of ilie 
ocegB, of which T2i imt is near the I3ith parti by takiiig the 13Bili pirt of the 
at'ffiwf iierek lieight of 45 ratej, m above, we gel *326087 part* of a uilie for lh« ail- 
ditioniil height of the »litto»pl»r©, gaiiiedby tim force of aitractloo, co«*eq«cnilf, if 
4S milM pr«» upoft llie •uiface, wilfe k we%bt of t4i ll»* |i«r sqiitre Iticli, 45 J26,0S7 
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miles press witli a weight of 14.856,884,072 lbs. on every square inch, and then 
to get the height in inches, gained by the barometer, we have 14|: lbs. to 30 inches, 
(or general height of the barometer at the level of the sea nearly,) as 14.856,884,072 
Ihs. to .^0.217,4 inches nearly, or .217,4 decimal parts, rather more than ■Jth of an 
inch ordy for the measure of height, gained in the barometer, by the additional 
weight oi the 138th part of the total height of the atmosphere, caused by the 
attraction of the sun and moon, in a similar manner, and in the same proportion, 
as the tides are r-aised above the level of the sea. 

Very nearly the same answer is obtained, by considering the atmosphere so con- 
densed, as to have its specific gravity equal to that of rvater ; for, instead of the 
frirnier ludgkt in miles, use 344 feet height of water, which is equal to the pressure 
nf the atmosphere, and higher than which a common atmosphere pump will not 
raise that fluid. Then 344 feet divided by 138 as before is = .25 of a foot, therefore 
34,5 feet height of water ; 14.75 lbs. pressure on the square inch : 1 34.54*. 25, (or 
height of water plus its 138th part = 34.75 lbs.) ; 14.856,876 lbs, pressure on a 
?.f|uare inch, only exceeding the former 14,856,884,072 by the. 000, 008, 072nd part 
of a lb. and proving the result of tbe former calculation to be correct. 

In the above investigation, the specific gravities of air and water are taken as 
erpial, but as they dlder much*, and as I have no other data, let the height of the 
atmosphere be considered uniform, for miles only, as before explained ; the 
calcidalions will, on the foregoing principle, make the height, gained by the baro- 
meter, equal to only -^^th part of an inch, which is almost an inperceptible quan- 
tify, and shews, that that instrument cannot sensibly indicate the difference of 
altitude of the atmosphere, due to the attraction of the sun and moon, as sup- 
posed by the Burmese Prince ; for 4“ 1*38 miles=r.003,804,347,8th part of a mile, 
when the atmosphere is uniform, and 5| miles high, therefore, as 5.25 miles : 
1 4J5IU. : : 5.2,54* .003,804,347 ,8 miles : : 14.760,688,405,7 lbs; and again, 14f|lbs. 
i30 inches :: 11.760,688,405,7 lbs.: 30.021,739,125 inches, or .021, 739,1 25^ sVh 
part only of an inch gained in height by the barometer as above stated. 

i subjoin a table of the heights of the barometer, in order that the differences, 
which I lit?e*«hewn, every laonth, may be observed,' at the times of spring 
and neap tides, in Calcutta, for the satisfaction of the Burmese philosopher, should 
he think it necessarj*, to prosecute his inquiries any further into this subject. 


Barmmter at Sunme, {reduced to 32^ F.J^ Surveyor GeneraVs Office^ Cah 

miia^ taken- from ike As, Soc^ Journal, ml. I, for the year 1832. 
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Hiiring Rttemf>tecl, an %ve!l m I ain aMe^ ta satisfy tlia eiiriosily of tfir* Burmese 
plnlosoplier, on tlie alnn'C niealicmiHl immt^ I trust f may, ia return, fie alltnred lo 
put a qnery or two Ifi him, relating' to tlio moon, ns well un to CemeiH, I 

skouW» with referersfft to Ins fjiiestion, suppose to have little foisnfrtion wifli une 
another^ berause, the former is a planet, seeoadary to, or c.lepetHki}t on, ttie eartli, 
aroumi which, HiiedeM-Tibes her epk*yc*iokkl course ; the earth, af.ilii, IwiuLr he- 
peiaient on the sun, auil the sun appoarlnir to tpwmi the ComeN, as they are all 
hdk'veil, c«* found, to pass rouiiti him j : if his hkdmess eninmt answer t!u*se ^ne^- 
ii<»ns, I hope that some other person, «pjally mixiuiu Cur such ifivestigatiaas, will 
fftvotir im hy dolru/ m, 

■ Itf. . 


IVhy may not such coniHs as tre know of^ especiuBy lluwe, which hare extreraely 
flwigated eliipliail orbits, he con&hkTcal, in possess two centre.^ or foci within 
their orbits, one of them hcin.u' our sun, ami the otiser, miy otiier sioi, or star. 
Would not tins tiisposition, supposingr it to have been aclopletl all over the universe, 
have the effect of keeping the ninueraus systems In erpjilibrlo, the comet iricessani- 
ly icling’ as a link, or diaio, conuecliog any two [or more r J of these sysieuis, wlih 
the tielghbouring uttes ? 

Qumiim 2&£ 

If the moon hare no atmosphere, [as is asserted hy astronoiiwrs,] !iow is ii 
possible to account for the distinct view, w^e sometimes obtain, of the eircubvr darli 
part, whieh she presents at night ; I mean, that pari which is liivolred la shadow 
when Ihe moon ia la eitlier her fiwlor her Iasi quarter ? 

Que&iion Serf. 

Has it ever hecn »i5ccrtalned, In wliat proportion, Buhls are affracfed, hy the auti 
md moon, [or by any othifr Imdhrs,] In terms of their specific gravities? 

Are they, or «ra they not, aitnictAnl, inversely m Ihe cube roots of their specific 
gravities ; the flistafircH rtf iuu‘h fluid, from the milre of altraelioii, ei|ti«l ? 

Camp nmtr Caipie^ June^ 2SII3. 

I am, your otedieni servant, 

W. BUEt, Engs. 

To the Secretary, Phi. Class, Asiatic 'Society, CakuUa. 

[ePEOPIA.N* E3£TKACTS*] 

*1— Care i|/* AVranrlerfail, tmr Takrh, 

As the celebrated Cbive of Secasideriah, reaemhUng ihe Cridlo del fane iii fisly^ 
w« oily cli-HtaBl six miles, I proeeedeil to the lillageof Seratnivriali, feiniitied at 
the inoiilh oCnveiy^ slronf defile, foruied hf the river of SInl-tthad ; mitl liaving 
procorai a msmcrcnw party of villagers 'with i6al», cotnliiiiMilbks, Ike., nei out 
4rt«»liiecl fiilif to ewmiiae Ihe cevCj or m Imi to aw^ertaia to wh»i exteui lli« 
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noxious rapoiir exisred ; we also took some fowls to see tlie effect procured ou 
tliem. A tier a fjiu,>-uh)g walk of three miles, up I’ocky steep rarines, we arrived 
at the entrance oi tfns sln^^ular cavern, the mouth of which was fifty feet wide and 
thirty feet hic'h, desceniiui^' very rapLIly to a depth of thirty feet, 

1, he u;iudes Set lire io some brviabwood, and found tlie air auich less noxious 
than usual ; Hud it a'as ..july after a descent of 10 feet that we felt any inconveni- 
ence, We were absolutely slunding* on the bones of some animals which had 
perished there upon a former occasion ; we remarked a dog, a deer, and two 
I'oxes ; the head of a wolf lay at some distance. We, at the same time, put to 
flight a great number of pigeons, who build in the roof of the cave. We found 
that lire was extinguished at a few feet below where we stood, and the fowls died 
in half a tiiimUe. The sides of the ctwe had many marks of sulphur in powder 
amongst tite soft sand and limestone, which were also strongly coloured with iron. 
Though the fire made with dry brush-wood and thorns, even when sprinkled with 
naphtha, was instantly extinguished, port fires and fuses burnt nearly the same 
time as in the open air. I was, therefore, enabled to fire a quantity of gunpowder 
at the very bottom. The quantity amounted to several pounds at the time, and 
that repeated often, liad the effect of so entirely filling the cave wdth smoke, that 
we could no longer see any thing at the bottom. On again throwing in some 
fowls, they soon made their escape, and fire burnt at the bottom. I would not, 
however, allow any of the people to descend, which they appeared willing to do ; 
a dog also ran in and returned in a few minutes. On a former occasion, ^yhen 
this cave was visited by a party of the Mission, accompanied by Mr. Bhowne, the 
celebrated African traveller, fire would not burn two feet below the entrance, and 
oppression was felt dose at the mouth of the cave. Mr. Browne entered some 
paces by bolding his breath, but an English officer attached to the Mission had 
nearly perished in attempting to follow him. He was instantly dragged out, and 
recovered with some difficulty. In the winter (subsequently to my second visit), 
after a strong gale, the wind from the N. W. had blown for some days directly in- 
tii the mouth of the cave : we were enabled to walk all over it, and only in a deep 
lu»le» at the hottom, did th&m exist any noxious air. There a fowl died in two 
mlmites, and from Its cries appeared to suffer much. After sixty feet, \re found 
the cave again ascended, and curved a little to the right ; it then became exceed- 
imly narrow and very low, forming a kind of passage, which did not allow Of 
slumling up *, we could not see to the end of this even with a reflecting lamp, 
anil none of us felt inclined to prosecute the discovery. I have only mentioned 
these clr#|mstances to prove how much the extent and force of the vapour are 
atfected by the &tate of the atmosphere, and by particular circumstances. As the 
ground slopes rapidly from the mouth of the cavern, both to the ravine and 
inwards, il might be cleared away with little -difficulty, and the heavy noxious 
tliiw allowed to pass of; but with the exception of forming a large winter 
for sheep, no other good purpose could he answered by it ; there waat 
formerK* a luHnan skeleton, which has been removed; it was that of an old man 
in I he village, who, tired of life, took this way of ending his misery the peasant^, 
considered* Ihc circumstances of the cave being accessible little short, of a mira^ 
cle, blit were much disappointed at not finding the treasure said to have 
drpoilteci there by ALEXANBEn, from whom’ It derives its name.— 
i/wr* €m§, S^s* iiifi. ' : '■ 
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